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N THE MANUFACTURE of ice, per- 
haps more than in any other use of 
power, the profits depend directly on 
the saving energy. The amount of ice 
manufactured must depend on the num- 
ber of heat units taken out of the water 
in the cans and no other source of profit 

is available to make up the possible loss of power by 

neglecting those elusive heat units; and many are the 
ways by which a contrary heat unit may escape from 
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MAKING ICE IN THE DELTA 


Progressive Methods for Saving Power and Increasing Output Used by the Vicksburg Ice Co. 


by flight with overheated furnace gases. And power, 
which is the equivalent of heat units, may easily be 
wasted in unnecessary pumping of cooling water and 
poor efficiency of engine or compressor. It is, there- 
fore, interesting to examine the methods used for the 
conserving of power along all these lines. 


Water Supply 


ATER for ordinary plant use is taken from a series 
of wells, 6 in number, the water being raised by. air 


lift, supplied with air at 100 to 110 lb. pressure. To 
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FIG. 5. VIEW IN THE ENGINE ROOM SHOWING COMPRESSORS AND A STIRLING BOILER IN BACKGROUND 


follow briefly the course of this water, it is discharged 
first to a reservoir or pit at a temperature of about 68 


captivity, whether it be by leakage of ammonia, by radi- 
ation from unprotected pipes, by escape of steam or 
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deg. F.; from there it is pumped to a water tank on 
the roof of the plant and flows by gravity to the am- 
monia condenser; from there to the steam condenser; 
thence to the Cochrane heater where it is treated; 
thence it is taken by pumps through an exhaust steam 
heater of closed type and forced to the boilers at a tem- 
perature of 210 deg. 





WATER TANK AND REBOILER ON ROOF 


FIG. 1 


Converted into steam at a pressure of 125 Ib. it 
does its work in the engine; then flows to a condenser 
from which the water is pumped into a tank. 





FIG. 2. 


To be fitted for use in the ice cans it must now be 
purified and freed from air and impurities. It is there- 
fore pumped to the roof where it passes through a 
small reboiler, flows by gravity to a larger reboiler 
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below; then to a preliminary 2-coil cooler; thence to 
a 3-coil double pipe cooler; then passes through to fore- 
cooler coils in the tank rooms and last into the ice cans 
at a temperature of 44 deg. For emergency when the 
gravity system of water supply to the ammonia con- 
denser is not available, the water may be pumped from 
the tank in the engine room directly to the steam con- 
denser and from there it follows the same course as 
when the gravity system alone is in use. In many 
parts of the plant the light is not sufficient to permit 
of photographing the apparatus. The pumps can not 
be shown, nor the tank rooms. 

Following the course of the water as already out- 
lined, we find the roof tank shown in Fig. 1, at the 
right of the photograph. To this water comes from 
the pumps and from this it goes by gravity to all parts 
of the plant, first to the ammonia precooler which is a 
small flat coil, shown near the top of Fig. 2, from there 
to the ammonia condenser, shown at the front and 
back of Fig. 2, these being located under the roof which 
is seen in the foreground of Fig. 1. The water flows 
by gravity to a long line, seen in Fig. 3, to the steam 
condensers which are located at the rear of plant in an 
open lot. The overflow from these condensers passes 
through open troughs to the treating tank and from 
this tank is drawn to the Cochrane open heater. Any 
water not needed overflows from the tank in an open 
trough and passes away to the sewer. 

The boiler plant consists in part of tubular boilers 
and in part of a Stirling installation. The return tubu- 
lar boilers are located below the stacks which are seen 
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AMMONIA PRESSURE COOLER AND CONDENSER 


‘in Fig. 3. They are arranged side by side with a com- 


mon header which is carried through the wall. The 
tops of the boilers are shown in Fig. 4. The Stirling 
boiler is located beyond the partition and is seen at 
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the back in Fig. 5. The main header takes steam from 
this Stirling installation and then passes on to the 
engine room where it supplies the compressors and 
also the pumps which are located to the left of the 
engine room as we see it in Fig. 5. From the engines 
the steam passes through the exhaust pipe back to the 
boiler room, through the exhaust steam heater, which 
is seen back of the water treating plant, Fig. 3; then 
on to the steam condensers, which are located at the 
back of Fig. 3, and then on through to the purifying 
and reboiling system. The only part of the reboiling 
system of which photographs could be taken was the 
preliminary reboiler, shown as a small shed at the left 
of Fig. 1, and the larger reboiler at the back of Fig. 1, 
located under the covers from which the short stacks 
project. Other reboilers and coolers are located direct- 
ly beneath these at different levels. 


+t? 4 


FIG. 3. 


It will be seen from this brief survey of the plant 
that gravity is used for the circulation of water both 
in the raw water condensing system of piping and in 
the reboiling system, thus handling the water with 
as few pumpings as possible and with a saving of 
power. 

Pumping System 


N such a plant the pumping system is one of the 

most important parts and in this case it is made 
up as follows: Air for the air lift from the wells is 
supplied by the Ingersoll-Rand compressor of the 
Imperial duplex type, having steam cylinders 20 by 
14 by 16 in. and air cylinders 18 by 11 by 16 in. running 
at 78 r.p.m. It is a 2-stage compressor on the air end 
and duplex on the steam end, exhausting into the 
common exhaust line. It is provided with an auto- 
matic unloader in case the amount of air supplied is 
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more than needed by the system. 
air is also used for the hoists in pulling the ice tanks. 

For lifting the water from the pit to the roof tank, 
a Wagner duplex pump is used, 10 by 10 by 12 in. 
and as an emergency outfit a Knowles single pump is 


This compressed 


on hand. These pumps are located in the room near 
the pit, the control for the air-lift pumps being also 
near by. The pump for supplying water to steam con- 
densers from the pit when the gravity service is not in 
use and which is also used as an emergency fire pump, 
is an Advance duplex 12 by 12 by 17 in. For supplying 
boiler feed, 5 pumps are installed. These may take 
feed either from the raw water pit or from the tank 
which receives the overflow from the condensers. All 
these are of the duplex type 6 by 4 by 6 in. made by 
John H. McGowan Co. Two are used at once for 
boiler feed and 2 for pumping the condensed steam to 


WATER LINES, STEAM CONDENSER AND TREATING TANK FOR FEED WATER 


the reboilers. The fifth is a relay to be used as may be 
needed. The pumps are controlled by Fisher govern- 
ors and may, in case of fire emergency, pump up to 
200 Ib. in the fire lines. 


Water Treatment 


RAW water is sent directly to the roof tank without 

treatment as it is much simpler to purify this water 
after it has been heated by passing through the am- 
monia and steam condensers and the impurities do no 
harm in the condenser pipes. For treating the water 
before it goes to the boilers, the Dearborn system is 
used and also live steam purification in the Cochrane 
heater. The water contains a heavy charge of mineral 
matter and throws down a great amount of deposit 
even before treatment, due simply to heating in the 
steam condensers as can be seen in the open troughs in 
Fig. 3. The compound is supplied from the barrel 
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seen in Fig. 3, to the water as it goes to the heater 
and the deposit in the heater is so rapid that in 6 
weeks time, it will fill the heater trays solid full. The 
exhaust steam from the engine is sent through Crane 
oil traps to remove the oil and the condensed steam is 
reboiled to remove oil and impurities as already de- 
scribed. 
Boiler Equipment 


N the boiler rooms, see Fig. 4, are installed 4 tubular 
boilers of 150 hp. each; 2 of these being made by a 
local concern and 2 by Casey & Hedges of Mem- 





TOPS OF TUBULAR BOILERS SHOWING FEED LINES, 
STEAM DOMES AND HEATER 


FIG, 4. 


phis, Tenn. The Stirling installation consists of 2 
150-hp. boilers in one setting. All boilers take feed 
water from a common line and discharge into a com- 
mon steam header. All boilers are also equipped with 
Murphy stokers. Safety valves, blowoffs, and globe 


VICKSBURG ICE COMPANY—ENGINEER’S REPORT 
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FIG. 6. ENGINEER'S DAILY REPORT 


and gate valves for the pipe lines were supplied by the 
Crane Co., except that on the tubular boilers the 
Everlasting blowoff is used, made by the Scully Steel 
and Iron Co. of Chicago. 


Ice Making Equipment 


HE ice plant is a York Mfg. Co.’s installation 
throughout, with the exception of 2 compressors, 
one of 30 tons capacity which is a De La Vergne. The 
2 main compressors are York vertical type of 50 tons 
capacity each, and a 30-ton unit for emergency use 
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was installed by the Consolidated Ice Machine Co., of 
Chicago. The head pressure in the system is kept at 
from 165 to 170 lb. and the low pressure“is 16 lb. 

The refrigeration is used entirely for ice making . 
with the exception of a small amount for the ice stor- 
age room. Three freezing tanks are in use, 2 with 
200-lb. cans and one with 300-lb. cans. The flooded 
system is used for 40 tons of the ice making capacity 
and the dry system for the remainder. 

The freezing tanks are served by Curtis & Co. air 
hoists in the 2 largest tanks and by a hand operated! 
hoist in the smalt tank. 

Self dumping cradles are provided for emptying the 
cans, the water for dumping tanks coming from the 
ammonia compressor jackets and from the ammonia 
condenser if needed. The filters, which are located 
in the tank rooms, are the International charcoal type, 
and reversible sand filters which gives opportunity for 
readily cleaning at frequent intervals. 

Automatic lubrication is supplied on the machine 
by Hills & McCanna Lubricator pressure pumps, the 
oil being collected but not at present filtered. For oil 
storage an S. F. Bowser oil tank system is provided, 
consisting of 4 tanks with filters for preventing im- 
purities from going to the cans. 

The boilers are insured by the Hartford Safety 
Boiler Inspection & Insurance Co., which looks after 
their condition at regular intervals. To prevent loss 
of heat to the ammonia lines and insulating, hair felt, 
Kosat insulating paper is used, while all steel lines are 
covered by 85 per cent magnesia covering. 

Careful study of the points at which power and 
heat can be saved have been made by the chief engi- 
neer, H. M. West, with the result that a low cost of 
ice manufacture is attained and maintained. 


PRESENCE OF SALT IN WATER 


By A. L. Haas 


SE of the salinometer is, of course, a necessity well 
UJ known to every sea-going engineer. But it is a 
matter of considerable importance and interest to 
know, when working with quite fresh water in the 
boilers, if any sea water gets introduced. The ordinary 
salinometer test is, not to say the least of it, a delicate 
one, and is only approximate for a small quantity of salt. 

One gallon of sea water contains 6 ounces of solids, 
and this shows as 1/32 on the salinometer. That is, a 
single division on scale represents 3% per cent. so that 
the instrument cannot be considered quantitative in a 
chemical sense. 

A test that will infallibly detect the presence of 15 
grains of impurity per gallon, i. e., one part in 4,700, or 
.02 per cent, is by using nitrate of silver. To one ounce 
of suspected water add 2 drops of nitric acid; stir, add 
one drop nitrate of silver. If salt is present, there will be 
a white precipitate, which will darken on expossure to 
light. 

A recent analysis of sea water gave: Chloride of 
sodium, 2.60 per cent; chloride of potassium, .07 per 
cent; chloride of magnesium 0.28 per cent; sulphate of 
lime, .11 per cent; sulphate of magnesia, 0.26 per cent. 

The insoluble scale is produced by the sulphate of lime, 
which deposits at 287 deg. F. to 310 deg. F., equal to 30 
to 35 lb. pressure. Chloride of magnesium decomposes 
at ordinary boiler temperatures, giving rise to active hy- 
drochloric acid in the water. Light should be excluded 


from the bottle containing nitrate of silver—lInterna- 
tional Marine Engineer. 
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THE FLYWHEEL 


Flywheel as Storehouse for Energy, Calculation of Necessary Weight, Relation Between Flywheel and 
Governor of Engine 


By Stertinc H. BuNNELL 


N the operation of any machine, there are likely to 
| be moments when the applied power is greater or 

less than the resistance. At such times the excess 

of force or resistance produces acceieration or re- 
tardation—that is, the machine speeds up or slows 
down. Since the acceleration produced by a force de- 
pends upon the mass acted upon, the acceleration or 
change in speed of the machine may be reduced by in- 
creasing the mass of the moving parts. Wherever uni- 
form speed is desirable, the increased mass is given 
the convenient form of the flywheel. Variation in the 
balance between driving force and resistance must al- 
ways cause a variation in speed, and no flywheel can 
entirely overcome such variation, except the imaginary 
wheel of infinitely great mass. But setting any de- 
sired limit to speed variation, a flywheel can be de- 
signed to hold the machine within that limit. 

The simplest case calling for the employment of a 
flywheel is the operation of a punch or shear. Such 
a machine runs under a trifling friction load until the 
instant when the ram hits the metal to be sheared, 
when the resistance jumps to tremendous figures. To 
pull the machine past this point in its motion requires 
an enormous force. If such a machine is provided with 
a flywheel, its speed increases after a cutting stroke 
gradually up to the maximum allowed by the driving 
mechanism, while the flywheel stores up energy in 
readiness for the moment when the ram next strikes 
the work. The energy stored in a wheel rim weighing 
a ton, with a circumference of 6 ft., and a speed of 5 
t.p.s., which gives a rim speed of 30 ft. per second, 
is found by dividing the weight by the acceleration due 
to gravity, 32.2 (to obtain the mass) and multiplying 
by one-half the square of the velocity in feet per 
second, thus: 

2000 -- 32.2 XK Y% X 30 « 30 = 27,900 foot pounds, 
nearly. 

If such a wheel were connected to a punching ma- 
chine, and during the punching stroke slowed down 
to 290 r.p.m., or 4.8 per second, its energy at this speed 
would be 26,000 foot pounds, showing a loss of 1900 
foot pounds. Neglecting friction, this might be ex- 
erted in pushing a punch &% in. or 1/96 ft., through a 
steel plate, with a force of 1900 divided by 1/96, or 
182,000 pounds—enough to shear about 4% sq. in. of 
steel, equivalent to punching a 3-in. hole through %-in. 
plate. In practice, friction would reduce the punch- 
ing power of a press provided with this supposed fly- 
wheel to a fraction of the theoretic figures. 

The flywheel serves as a storehouse of energy. Like 
a storage battery on an electric power circuit, during 
intervals of light load it accumulates a reserve of en- 
ergy by an increase in speed; and during intervals of 
heavy load it gives up energy and loses speed. Note 
that the flywheel cannot maintain a truly constant 
speed, but can only reduce the change of speed under 
varying load. Without the flywheel, the mechanism 
would race forward or stop short at each variation in 
driving force or working resistance. With the fly- 
wheel, changes in speed take place more slowly, so 
that a momentary excess may change to a deficit be- 
fore an injurious degree of speed change can take 
place. ‘ 





Conditions required to be met by flywheels on such 
machines as punch presses are far less exacting than 
imposed on the flywheel of the-steam engine. The 
reciprocating motion of piston and crosshead is per- 
formed in result of the varying force of expanding 
steam. 

The force acting on the piston is modified by the 
inertia (or resistance to change of motion) of the re- 
ciprocating parts, which holds back during the first 
portion of the stroke, while the parts are gaining speed, 
and helps forward during the last portion, where the 
parts are slowing down to pass the dead center. The 
net effect of the forces of steam and inertia is gener- 
ally beneficial to the operation of the engine, for the 
pressure on the crank pin is increased by inertia, at 
the time when the fall in pressure by expansion would 
tend to decrease it. At best, there is a varying pres- 
sure exerted on the crank pin, and the first duty of 
the flywheel is to store up excess energy as it occurs 
and give it out when there is a deficiency. Since 
no flywheel, however large, can give absolutely uni- 
form speed, the wheel is limited to a size that will 
hold the engine within range of variation suitable for 
the service to be performed. The permissible range 
varies from a change of 1/30 or even more, for such 
work as roll-driving and hoisting, to 1/200 or less, 
for such exacting conditions as the operation of alter- 
nators in parallel. For a given speed and diameter, 
the weight. of the wheel varies with the accuracy of 
speed maintenances; twice the accuracy, twice the 
weight; therefore, to demand unnecessary precision 
in speed control means a larger flywheel and greater 
cost. For all ordinary power purposes, the flywheel 
of the engine should be just large enough to hold the 
speed within the desired limit throughout the entire 
revolution. 

The dimensions of the flywheel, unlike the cylinder 
dimensions, are not fixed by a simple relation to the 
horsepower. A _ short-stroke high-speed throttling 
engine requires much less assistance from its flywheel 
than a long-stroke, slow-speed engine cutting off early 
in the stroke; for the former runs with a steam pres- 
sure nearly uniform throughout the stroke, while the 
latter has a high initial pressure, falling to a low ter- 
minal pressure as the steam expands behind the mov- 
ing piston. The high-speed engine is helped by the 
drag of its piston rod, crosshead and connecting rod at 
the beginning of the stroke, which tends to absorb 
the excess of steam pressure, and by the push of the 
same parts as they slow up at the end of the stroke, 
which tends to assist the diminishing steam pressure. 

The basis of rules for proportioning flywheels is 
found in the prinicples governing the kinetic, or stored, 
energy of a moving body. Reverting to the formula 

W 


YX x V?*, and replacing V, 





for kinetic energy, 
32.2 

the velocity, by its value for a body revolving about a 

center, which is the circumference of the path of 

motion multiplied by the number of revolutions per 





second, or in symbols 3.14 X D & RPS, the formula 





W 
*>(RPS)*. Putting 





becomes 4 
32.2 
all the figures into a single number, the formula be- 
comes 0.155 W D? (RPS)?’, and transposing it to find 
1 energy 
the value of W, it becomes W —=—_—x——_—"—__ 
0.155 D®x(RPS)? 

The expression now*contains the energy, which is 
simply the stored work which the wheel must carry, 
and which will depend upon the horsepower of the 
engine (twice the power, twice the energy to be car- 
ried by the wheel), while the 2 symbols under the 
fraction line signify the diameter of the center line of 
the wheel rim in feet, and the revolutions per second. 
The formula shows that the weight of the flywheel 
varies inversely as the square of its diameter (twice 
the diameter, one-fourth the weight of rim required) 
and inversely as the square of the speed (twice the 
revolutions, one-fourth the weight of rim required). 
These relations hold approximately for proposed vari- 
ations not so great as to be far outside the limits of 
standard practice. 

If all engines had fixed cutoff and constant load, 
the flywheel problem would be simple indeed. But 
loads vary in practice, and steam pressure or cutoff 
must be varied to meet them. Every change in load 
causes first a change of speed; this causes a change in 
the position of the engine governor, and an alteration 
in the power produced. These mechanical changes 
take time, while the engine must complete a stroke 
before the effect of the governor change is felt as a 
change in the work of the steam on the piston; and 
meanwhile the load may have varied further. During 
the interval between the change (suppose it is an 
increase), in the load, and the necessary increase in 
steam effort on the piston, the flywheel must decrease 
in speed. 

Now, a steam engine governor has a fixed speed 
for each point of cutoff (or for a throttling governor, 
for each position of the governor valve) and must run 
at that speed if the engine is to carry the load. For 
instance, an engine may cut off at 203 revolutions to 
give barely a friction card, at 201 for half load, and at 
200 for full load. If the governor is sluggish, the 
engine will drop below the speed at which the horse- 
power developed is equal to the load, the governor 
will finally catch up with the load and go on to the 
point of cutoff corresponding to the speed, and as this 
will give the engine too much power, the speed will 
cease to drop and swing the other way. The return 
swing may again go too far, the governor hurrying to 
catch up with the flywheel change, and perhaps over- 
running the load requirements a second time. 


This action can be plainly seen when testing a 
direct-connected engine for regulation, by observing 
the movements of the volt-meter. The engine is hum- 
ming along at full speed, when the load switch is 
thrown in. Almost instantly the voltage falls 3 or 4 
per cent, as the governor reaches for the load; then 
the voltage returns to normal. With a quick acting 
governor, the pointer of the voltmeter may move up 
and stop at the exact normal point; but with most 
ordinary governors, the engine over-runs the load a 
little, and the voltage goes a little above normal and 
finally settles to the point after 1 or 2 more diminish- 
ing swings. The action of the governor thus depends 
very closely on that of the flywheel. - 

Change in speed must take place before there can 
be a change in steam distribution; and too great a 
change in ‘speed will cause the governor to over-run 
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the proper position, and make another swing necessary 
to get back to the right place. A considerable change 
in speed requires a corresponding change in load, and 
generally produces an over-run which must be over- 
come as soon as possible, and here a heavy flywheel, 
which delays a change in speed, also delays the engine 
in resuming speed after an over-run. On the other 
hand, a light flywheel, permitting quick changes in 
speed, may allow the engine to gain a little just at 
the instant the governor is coming back, thus “over- 
running the governor.” The result is bad “hunting” 
under sudden changes in load. In general, heavy fly- 
wheels are altogether desirable for shaft-governed 
engines. 


Requirements of Direct Connected Units 


[T is when designing engines to drive alternating- 

current generators that the real troubles begin. The 
direct-current is like pumping water into a pipe line— 
it makes little difference how the pump works as long 
as the water gets into the pipe line at the proper 
pressure. But alternating-current generators must 
not only be run at the proper speed to produce the 
desired voltage; they must turn exactly together as if 
keyed to the same shaft, so that the electrical waves 
made by the several generators will match at every 
point. As alternating current is most often generated 
at 60 to 72 cycles per second, an error of 1% of 1/60 or 
1/72 second in the speed of either machine would 
put them entirely out of step or phase; while a smaller 
error will cause the waves of current to overlap, which 
wastes work in what the electricians call ‘watt- 
less current.” Many power circuits are operated at 
only 25 or 33 cycles, but these are a little slow for 
perfectly satisfactory electric lights. 

For 2 engines to operate alternators satisfactorily 
in parallel, they must not only run at exactly the same 
speed, but they must make all changes of speed exactly 
together. This is far more difficult to secure than the 
mere’ requirement that the engine shall not get too 
far off speed, or be too long in getting back again 
after a change; which is all that direct-current gene- 
ration requires. In the first place, one generator 
being at speed, the engineer must bring the next unit 
to exactly the same speed. It would be quite impos- 
sible to keep this condition for any length of time, 
but with a proper means of varying the speed of the 
engine being put into service, this engine may be 
brought slowly up to the speed of the other, and slowly 
back again after an over-run, so that for 1 or 2 seconds 
the speed of the 2 will be extremely close to the same. 

This condition of the 2 engines as to speed is 
shown electrically by an incandescent lamp connected 
to both generators; this lamp lights up or dies out as 
the phases connect or separate. By watching the 
light while working the speed control the engineer is 
informed of the proper instant to throw in the load 
switch of the unit in hand. 

Having 2 alternators started in parallel, there is a 
powerful “electrical effect tending to hold them to- 
gether. If one engine tries to lead the other, it is 
pulled back by the electric current, and the other is 
at the same time pulled forward with the same force. 
This action keeps the 2 generators in phase, but reacts 
on the engines to disturb running conditions very greatly. 
If one has a tendency to run 2 per cent faster under 
light load, while the other regulates within 1 per cent, 
and both make the same speed under full load, the 
fast one under light load will pull the other along, and 
as the governors know nothing at all of loads, but 
only understand speeds, the engine cutting off shorter 
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at the actual speed will carry less than its share of the 
load, while the other will make up the deficiency by 
doing nearly all the work. 

Again, if one flywheel is heavier than the other, 
at a change in load the heavy wheel will change speed 
more slowly, and the other engine governor will move 

-first and go too far for an even distribution of load 


between the 2 engines. If one governor is quicker in 
moving than is the other, the load will divide unevenly. 
Every unequal shift will cause the 2 generators to go 
slightly out of phase, and bring sudden changes of load 
on the engines, upsetting their smooth action. It is 
very plain that engines running alternators should be 
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twins throughout; and that to attempt to make an 
engine of one size and type run in parallel with one 
of another size and type, on alternating current ser- 
vice, is a difficult task for any engine builder. 

Flywheels, as well as governors, must be matched 
closely if they are to run well together and carry 
proportionate shares of all load factors. Having plen- 
ty of wheel weight, the difficulties are confined to the 
governor; and the adjustment of this important fea- 
ture of the direct-connected engine, by a competent 
and experienced man, is, with engines of standard de- 
sign, usually a matter of time and study only. 


‘ CONVEYING AND ELEVATING MACHINERY FOR 
THE POWER HOUSE 


Suction Conveyors 
By REGINALD TRAUTSCHOLD 


conveying and elevating equipment or the more 
frequent annoyance of a shut-down due to a 
broken chain, sprocket, pulley, bucket, etc.; 
worn out belt; or any of the numerous—minor and 
serious—mishaps that may occur in any mechanical 
system have been the chief causes of the development 
of the un-mechanical type of conveyor, or that in 
which the purely mechanical operations are a min- 
imum and in which the work of carrying the load de- 
pends for its operation on conditions that are inde- 
pendent of any direct connection with machinery. 
Best results along this line have been obtained 
by conveyors depending for their operation upon a 
difference in pressure at the loading and discharge 
points, i. e., conveyors which discharge their load to 
a tank or receptacle in which a partial vacuum is 
maintained, the load being carried along by the rush 
of air through a pipe or conveyor duct that is created 
by the attempt to. raise the pressure in the tank to 
that of the atmosphere at ‘the point of loading the 
conveyor duct. Such conveyors, known as suction 
conveyors, have been installed to handle the ash 
of large power plants, and to lesser extent for handling 
fine coal, with very gratifying results. A short decrip- 
tion of such apparatus, its capacity, power consump- 
tion and costs will be of some interest. 


Pr eenveying an of a serious breakdown in the 


Principle of Suction Conveyor 


A SUCTION conveyor consists of a receiving or stor- 

age tank from which the air has been exhausted 
by a fan, and a conveyor duct or pipe leading from 
the loading points to thisstank and through which the 
material handled is sucked by the inrushing air. The 
conveyor duct consists of a pipe of necessary diameter 
for the passage of its load, with openings only at the 
intakes through which the load is fed, which intakes 
are all kept tightly closed excepting anyone in par- 
ticular that is being used for loading the conveyor, 
and the intake at the storage tank. The storage tank 
is invariably in an elevated position and usually is 
cylindrical in shape with both upper and lower ends 
conical. The conveyor duct enters the storage tank 
through the side of the upper conical end and dis- 
charges downward. 

A water spray is situated near the discharge end 
of the conveyor duct, for precipitating the fine par- 
ticles of material delivered from the duct and for cool- 
ing all material delivered. At a point above that at 





which the conveyor duct discharges, a pipe leads to 
the exhauster, frequently passing through a dust col- 
lector before reaching the exhaust fan, and the fan 
usually discharges the air drawn from the storage 
tank directly to the atmosphere—an exhaust pipe 
usually being installed to carry the discharge of air 
from the exhauster out of the building in which the 
exhaust fan is situated. 

When used to handle ash the conveyor duct is 
run under the boiler room floor directly in front of the 
grates and an intake is located in front of each ash- 
pit door to which the ash is raked, the ash being 
immediately sucked through the open intake and con- 
veyed to the storage tank. The accompanying cut 
well illustrates a typical installation of suction con- 
veyor for handling ash. 





FIG. 1. RAKING ASH INTO SUCTION CONVEYING SYSTEM 


The layout of a suction conveyor for handling 
coal does not differ materially from that for handling 
ash. The coal is usually first fed to a loading hopper 
from which the conveyor duct takes its load, through 
one intake only, as a rule, and discharges to an over- 
head storage tank in which a partial vacuum is main- 
tained by the exhausted. From the storage tank the 
coal must be delivered to the bunkers or to the main 
storage by some other system of conveyor, however, 
for the suction conveyor has been developed to dis- 
charge at only one point, to a receptacle in which a 
partial vacuum exists. In installations where the main 
storage is independent of the coal bunkers, from which 
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the coal is directly drawn for consumption, the suc- 
tion conveyor may be again used for reclaiming the 
coal. When so used the coal is sucked back to the 
storage tank through a second conveyor duct, but 
other means must be adopted to carry the coal from 
such point to the coal bunkers. 

The disposal of the ash collected in the storage 
tank or the rehandling of coal from such a tank nec- 
essitates the shut-down of the exhauster and the equal- 
izing of the pressure inside and outside the tank, after 
which the ash or coal may be removed through a gate 
situated at the lower end of the storage tank. The 
stopping of the fan need be, of course, but temporary, 
while emptying the tank, but it is necessary to guard 
against the inrush of air through the discharging 
gate and the possible wrecking of the spraying at- 
tachment and other parts by the flying about of the 
material blown up from the bottom of the storage 
tank. 

The advantages of the suction conveyor are im- 
portant and may be summarized as follows: 1st. Min- 
imum expense for repairs and renewals, owing to 
the fact that the higher velocity of the air in the. cen- 
tral portion of the conveyor duct tends to carry the 
material in suspension and thus eliminating, or at 
least minimizing, the wear on all straight runs of the 
conveyor. At points where the direction of the con- 
veyor changes, elbows, with removable wearing backs 
of material possessing high resisting properties to 











FIG. 2, GENERAL ARRANGEMENT OF SUCTION CONVEYOR FOR 
abrasive wear, are installed which when worn out may 
be replaced at a small expense. 2nd. Freedom from 
corrosion, as the rush of air through the conveyor 
duct keeps the pipe dry under all conditions—an im- 
portant consideration when handling ashes. 3rd. 
Cleanliness, as all dust or dirt is carried in the con- 
veyor duct to the storage tank where it is precipi- 
tated. 4th. Flexibility. The conveyor, being but a 
comparatively small pipe, may be run in limited 
spaces, thus permitting the installation of a suction 
conveyor without the necessity of extensive altera- 
tions, etc. Disadvantages exist, of course, but they 
are best brought out by a study of requirements and 
operation of such a system and will, therefore, be so 
considered. 
Capacity for Handling Ash and Coal 

ASH handling capacity of suction conveyors, the 

classification that is best suited for a compre- 
hensive rating, as the amount of ash discharged by 
a power plant is only 15 to 20 per cent in volume of 
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the coal consumption, is comparatively great, such a 
conveyor with a duct 6 in. in diameter (size of 
conveyor) having a capacity sufficient to handle the 
ash from a plant developing 2000 to 4000 hp. This 
size of conveyor, 6 in. is also the smallest size that has 
been found economic, for the initial cost of a smaller 
conveyor would necessitate a burden of interest, taxes 
and insurance too great to warrant its installation. 
This fact limits the use of such conveyors to com- 
paratively large power plants, the smallest size of 
conveyor being economic for a plant developing at 
least 2000 hp. and the largest commercially practical 
size (10 in.) being able to accommodate a plant of 
30,000 hp. An intermediate size is also standard, an 
8 in. conveyor, with an ash handling capacity suffi- 
cient to care for such refuse from a plant developing 
about 8000 hp. 

The coal handling capacity of such conveyors, lim- 
ited to the carrying of the smaller sizes of coal, is 
about 1.4 times the ash handling capacity, but the 
economic value of suction conveyors as coal handlers 
is apparent only in plants where such equipment is 
already in use for the disposal of ash. 

This limitation is due to the high cost of initial 
installation, as a plant developing only 300 hp. would 
require a 6-in. suction conveyor for handling the coal 
required for consumption and not only would the 
cost of such installation be relatively high but an aux- 
iliary system for handling the coal from the storage 
tank to the coal bunkers would be required, such an 
auxiliary system costing almost as much in first cost 
as a mechanical system capable of handling the coal 
from the time it was received at the power plant until 
it was delivered to the coal bunkers. 

Even in the case of the largest size of suction con- 
veyor (10 in.), the economy of such an installation 
for handling coal alone is questionable, for a conveyor 
of such size would be capable of handling the coal re- 
quired for a plant of about 4000 or 5000 hp., a quantity 
that could be handled by a comparatively small me- 
chanical conveyor of relatively low cost of installa- 
tion and maintenance. 

In plants where suction conveyors are in use for 
handling ash, however, they are often economical for 
coal as well, as in such a case the same set or sets of 
exhausters required for the conveyor for ash may be 
used for the coal conveyor, thus saving the expense 
of second sets of exhausters, the most expensive part 
of a suction conveyor. The drawbacks to this ar- 
rangement are the impossibility of handling ash and 
coal at the same time and the requirement of much 
more powerful exhausters for handling the necessary 
quantity of coal than would be required if ash alone 
is to be handled. Other advantages of the suction con- 
veyor may sometimes more than counterbalance the 
probable increase in net cost of handling coal by such 
a system; and the convenience of having only one va- 
riety of systems for performing the major operations 
in the handling of fuel and refuse are points that must 
not be overlooked. 

Capacity 


HE capacity of suction conveyors, claimed by a man- 
ufacturer of this type of apparatus, is given in Table 

I. A study of this table indicates that the capacity 
varies with the square of the diameter of the con- 
veyor duct (size of conveyor), as would be expected, 
and also varies closely with the weight of the material 
handled. That is, the coal carrying capacity of a suc- 
tion conveyor in pounds per minute is about 7.68 times 
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the square of its diameter in inches, while the ash 
handling capacity is about 5.427 times the square of 
the diameter in inches. Such relations, about propor- 
tional to the respective weights of the 2 substances, 
are probably quite reliable and are safe for a conserv- 
-ative estimate. 


TABLE I. Capacity oF SUCTION CONVEYORS 


Capacity per minute. 
Coal, Ib. Ash, Ib. 

300 150-200 
400- 500 250-450 
600-1000 450-600 


Power 


Size of Conveyor 
6-in. System 
8-in. System 
10-in. System 


SUCTION conveyors possess the peculiarities that 

the power required for their operation is practically 
independent of their length (such lengths as are nec- 
essary in the ordinary power house) and to a certain 
extent independent of the nature of the material han- 
dled. 

The first peculiarity, that the same power is re- 
quired for any conveyor irrespective of length, is due 
to the fact that the operation of the system depends 
only upon the maintenance of a certain partial vacuum 
in the storage tank and conveyor duct. The cubical 
contents of the conveyor duct per unit of length is 
small compared to that of the storage tank and it 
takes but little longer to create a given degree of 
vacuum in the tank and correspondingly in the duct of 
a long conveyor than it does in a shorter one. 

Once the necessary vacuum has been formed it 
takes no more power, theoretically, to maintain it in 
the long conveyor than in the short one, if one intake 
alone is open for receiving the load, a condition that is 
necessary for the efficient operation of any suction 
conveyor. In practice this is also found to be approxi- 
mately. true, for any tendency towards a decrease of 
vacuum, occasioned by a greater total volume of air 
leaking through the large number of intakes in a long 
conveyor, may be counterbalanced by but a slight in- 
crease in the speed of the fan, consuming practically 
no more power, as in a properly constructed conveyor 
the leakage through the closed intakes is slight. 
Hence, the power consumption of any specific size 
of suction conveyor is virtually the same, practically 
as well as theoretically. 

The fact that the power consumption is also con- 
stant for any specific size of suction conveyor, irres- 
pective of the nature of the material handled, consid- 
ering simply coal and ash, means that a suction con- 
veyor of any given size has a certain volumetric capa- 
city and that such quantity is about constant for any 
material this type of conveyor is capable of handling 
economically, i. e. material that can be carried prin- 
cipally in suspension by the rush of air created by a 
certain vacuum that is demanded by this conveyor for 
its economic operation. That is, it takes about the 
same power to convey one cubic foot of ash as it does 
a similar volume of coal in the same size of conveyor, 
the power per ton is greater, of course, in the case of 
the ash as its weight per volume is less than that 
of coal. 

Another peculiarity of the suction conveyor is that, 
within the working range for power house operations, 
the height to which the load is elevated has no effect 
on the consumption of power for every material sus- 
pended in air has a fixed height, or length of column, 
that can be sustained by a given degree of vacuum 
and in the case of the materials under consideration, 
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coal and ash, this distance is well in excess of any or- 
dinary requirement, for the degree of vacuum that nec- 
essarily has to be maintained. Hence, height of lift 
may be disregarded. 

Notwithstanding the above facts which have been 
substantiated in numerous installations, no fixed rule 
has yet been derived for ascertaining the power con- 
sumption of suction conveyors, a fact that has neces- 
sitated a careful study of existing installations to arrive 
at a logical decision as to the most satisfactory size 
Reliable 
records tend to indicate that the proper size (horse- 
power) of exhauster depends upon the square of the 
diameter of the conveyor duct. That is, that the horse- 
power required varies directly with the capacity of 
the system, a relation that would naturally be assumed. 

Without additional confirmation, however, no such 
rule will be laid down here but a table of present good 
practice submitted upon which a conservative reliance * 
may be placed. . 

TABLE II. Power REQUIRED FOR SUCTION CONVEYORS 
Size of Conveyor Size of Exhauster 
6-in. System 20 Horsepower 
8-in. ri 35 “ 

10-in 


Initial Cost 


THE equipment necessary for any suction conveyor 

system may be divided into 3 groups. First, in- 
cluding the exhauster, storage tank with its accesso- 
ries, and the dust collector; second, a group compris- 
ing the conveyor duct, suction pipe, etc.; and a third 
group comprising the intakes. 

The most expensive group is that of exhauster, 
tank, etc., and its cost is constant for any given size 
of conveyor. The conveyor duct varies in length and 
naturally in cost but the suction pipe differs but lit- 
tle in systems of the same size. The number of intakes 
depends somewhat on the length of the conveyor and, 
in an ash conveyor, upon the number of boilers to be 
cared for. The cost of the parts of the equipment that 
vary with the length of the system or number of boil- 
ers is, however, but a small percentage of the cost of 
the parts that are common to all systems, and, at the 
present stage of development, the equipment necessary 
for any one size of conveyor costs very nearly the 
same, irrespective of the length of the system, that is 
for any installation that does not present unusual dif- 
ficulties. Table III. gives the average cost of equip- 
ment for various sizes of systems and is reliable for 
installations from 200 to 600 ft. in length. The cost 
given in this table would indicate that the cost of 
equipment for various standard sizes of conveyors also 
varies closely with the square of the diameter of the 
conveyor duct, or with the capacity of the system, a 
relation that is common to all important considera- 
tions of this system and thus permits a comprehen- 
sive opinion to be formed of its economic value. 


TABLE III. ApproxiMATE Cost oF EQUIPMENT, SUCTION 
CoNVEYORS 


Size of System Total Cost of Equipment 
6-in. System....................8 4,000.00 
8-in. — “ 7,000.00 
10-in.  “ 12,000.00 


Operating Cost 


PECULIARITIES of the suction conveyor are again 
demonstrated in the net cost of operation, sum of 
cost of operation, maintenance and burden, This cost, 
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upon which the economic value of the system depends, 
varies with the capacity of the system, for; the cost 
of operation is about constant for all conveyors of 
given size, the consumption of power not varying ap- 
preciably; the cost of maintenance is very low and, 
at the present time, can only be approximated as a cer- 
tain percentage of the cost of the equipment upon 
which also depends the burden of interest, taxes and 
insurance. That is, all factors entering into the net 
cost of operation depends directly upon the size of the 
system or upon the cost of equipment, which in turn ° 
depends upon the size or capacity of the system, and 
are independent of the length of the conveyor. The 
net cost of operation may then be expressed as a fixed 
amount for all suction conveyors of a certain size and 
varies with the weight of the material handled, the 
net cost of operation for ash being higher than that 
for coal, and the cost of power. With power at 2c 
per horsepower hour the average net cost of operation, 
per ton of ash or coal, of such conveyors, if used fre- 
quently, is given in Table IV. 


Tasle IV. Net Cost or Operation, SUCTION 


CoNVEYORS 
Handling Total Cost per Ton 
Eee TOT ET Te Ler eee: $0.24415 
DUNNE 4.550 6444 oe tkvssanehbaee 0.17294 
Cost of Power == $0.02 per hp. 


The financial economy of a suction conveyor as 
represented in Table IV. does not represent the full 
economic value of such a system, for cleanliness, free- 
dom from noisy machinery, convenience and other 
peculiar advantages of the suction conveyor must not 
be overlooked. 

To the power house management the most inter- 
esting facts brought out in the various articles on con- 
veying and elevating machinery, that have appeared 
in this publication, are the tables of net operating costs, 
and to increase the value of these records the charts 
shown in the Practical Reference Tables have been 
compiled. The charts are all based on a cost for 
power of 2c per horsepower hour. This cost is attain- 
able in almost any plant under efficient management, 
but even if not arrived at, an appreciable increase or 
decrease would alter the net cost of operation by but 
a relatively small amount, the cost of power being 
but a minor proportion of the total net operating cost. 
This does not mean that ecoromy in the production 
of power is not of the utmost importance, but rather 
that the economies in power house operations, through 
the use of proper conveying and elevating machinery,. 
are almost as marked in the small plant as in the 
large one. ; 


STRANGE NOISES IN POWER 
PLANTS 


An Engineer's Unpleasant Experience in the Small: 
Hours of the Morning 


By R. A. CuLtra 


N a power plant it is always desirable if possible to 
| locate strange noises, as they frequently give 
warning of some trouble, some machine threat- 
ening to cause a serious breakdown, or inter- 
ruption to the service. One morning about 2:30 a.m., 
in a 2000-hp. water power plant I had 2 T. H. are ma- 
chines and one 250-kw. 3-phase alternating current 
machine running. The arc machines were located at 
one end of the station and the alternating current ma- 
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chines at the other, with a separate switchboard for 
each in their respective locations. 


Load varied the most on the alternating current 
machines, consequently the man on watch usually 
spent most of his leisure time at the alternating current 
switchboard. I had taken the watch about an hour 
before and looked the plant all over and everything 
was running as smoothly as a clock. I sat down in 
a chair at the alternating current switchboard, and, 
being alone in the plant, I filled up the pipe and pro- 
ceeded to have a pleasant smoke. until the load should 
come on in the morning. 

This hour of the night is usually a drowsy one to 
most employees in power plants if the machines are 
running smoothly. And I was no exception to the 
rule. My chair was about 2 ft. from the end of the 
machine, and while in this half-conscious state I was 
suddenly brought to my feet with my hair standing up 
straight by the most hideous grunt continued into 
the most fearful groan I have ever heard in my life, 
before or since. The lights all went out at the same 
instant. Who wasI? What was I? Did I have them? 
Shot through my mind as I put all strength and speed 
into action to get more power by raising the gate stem, 
thus opening the gate to the water wheels, in that 
dark station in the blackness of night. The next 
instant the lights came on bright, as quickly as they 
had disappeared. What had happened in that space of 
time, about 15 or 20 seconds? Again I was puzzled, 
but glancing at the ammeters as I proceeded to lower 
the wheel gate again I noticed in place of 30 amperes 
on each of the 3 ammeters I had only 15 amperes on 
each and the 2 arc lights which had been burning were 
out. \ 

I ran to that end of the station to find that both 
machines had dropped the load. Pulling out the plugs 
I tested both circuits, which tested open. Then for a 
full half hour at intervals I kept the telephone busy 
trying to raise the line foreman or the superintendent, 
all in vain, and gave it up in disgust, when the gong 
suddenly rang. Answering the phone I got no reply, 
but continued my effort to raise someone. In a few 
minutes the superintendent replied. I had hardly be- 
gun to tell what had happened when he suddenly sur- 
prised me by telling the following story: “The alter- 
nating current lines and both street arc circuits, includ- 
ing the telephone wires, had been broken at East 
Don’t start or test either arc circuit until you 
hear from line foreman or me.” 

Now, this is what had caused the awful grunt. The 
line wires from the station crossed the river over a 
railroad track to the village of East C and to the 
city proper. The railroad company had been repairing 
a bridge across a brook about %4 mile above our dam 
on the opposite side of the river and had a pile driver 
there for several days. They also wished to drive 
a few piles in another bridge down below East C ; 
The construction foreman, as well as the rest of the 
crew, had completely forgotten about the electric light 
wires and the 2200 volt circuits that crossed the tracks, 
and only for the tower being top heavy, requiring 
slow speed to transport it, unless it was lowered, they 
would have torn down all the lines at once., for the 
tower of this pile driver had become well entangled 
in the wires, and the crew, I dare say, were as much 
surprised as myself by the pyrotechnical display they 
witnessed as the wires sizzled and flashed and ground- 
ed, thus causing the machine to grunt. 

Grunt! Yes, and groan, and I have never heard 
anything to equal that noise before or since. 
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SUN-POWER PLANT 


Generating Mechanical Power by the Absorption of the Sun’s Rays 


By FRANK SHUMAN 


IRECT utilization of the natural forces in the 

development of power has been for centuries 

a matter of continued scientific research. To 

a limited extent these forces have been used in 
the common forms of the windmill and various types 
of water-driven motors. It has not, however, been 
hitherto possible to utilize practically the sun’s heat 
in any direct manner, though obviously all power gen- 
erators are dependent upon this great source for their 
existence. 

A sun-power plant, in order to be practicable, must 
possess, first, high efficiency; low cost of installation 
and maintenance; well-marked length of service; and 
should not require specially trained mechanics for its 
operation. 

In order to be efficient, it is not necessary that the 
plant generate continuously, inasmuch as the value 
of such a plant lies in its use as an irrigation appara- 





upon it, and if all heat losses by conduction, convec- 
tion and radiation were prevented by a theoretically 
perfect method of insulation, the temperature within 
the vessel would rise to a 1000 deg. F. without my 
attempt being made to concentrate the rays of the 
sun. For commercial purposes it is impossible to se- 
cure any form of insulation which would even ap- 
proach the theoretical. Commercially, the main ob- 
ject is to produce practical power at a minimum cost, 
and this has been done by the use of well known and 
cheap forms of heat insulation. 

Were no steam made in these vessels, as they are 
arranged in the present plant, the temperature therein 
would go up to 350 deg. F in latitude 40 north, pos- 
sibly easily to 450 deg. F. near the equator. The pro- 
duction of steam/at atmospheric pressure, however, 
keeps the temperature in the vessels down to 212 deg. 
F., and whatever excess of heat is produced by the 
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FIG. 1. FRONT VIEW OF ENGINE, AUXILIARIES AND WATER PUMP 


tus; it is only necessary that the plant run about 8 
hr. daily. It must, however, consist of units which 
may be assembled to produce a power plant of any 
required size, the larger the plant the greater the 
efficiency. An ideal plant must be subject to little 
accident; hence, it must lie near the ground in order 
not to be affected by storms and winds. Each unit 
must be repairable without stopping the operation; 
construction must be simple and easily understood by 
the ordinary steam engineer; and wear and tear must 
be reduced to a minimum. 


Some 10 yr. ago the writer became interested in the 
problem of obtaining power by absorbing the sun’s 
rays. It was found, by experiment, that if a vessel 
were so arranged that the sun’s rays could impinge 


sun’s rays over and above that lost, is converted into 
steam, and may therefore be utilized. 

The experience of additional years will, no doubt, 
lead to designs considerably better than this first 
attempt on a commercial scale. Sun power must go 
through the same long and gradual course of develop- 
ment that has brought other forms of mechanical 
power to the present high plane of efficiency, but the 
principle will remain fundamentally correct. 


Plant Equipment 


WHITH this idea in mind the first Shuman generator 

was built. It consisted of a wooden box covered 
by 2 layers of glass, between which was a small air 
space, and in the box was placed a miniature ether 
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boiler. This apparatus was exposed to the sun’s rays, 
the ether distilled, and the amount of heat which might 
be absorbed was determined. As an experiment, a 
small toy engine was successfully run with this orig- 
inal apparatus. A second generator consisted of a 
2-in. steam pipe 16 ft. long, insulated at the bottom, 
and enclosed in a box covered by a double layer of 
glass. Here again ether was distilled, and the num- 
ber of heat units absorbed were determined. A third 
type of power was composed of a bed of water pipes 
properly insulated against heat loss, the unit being 
18 by 60 ft. and the motor being an ether engine. 
With this apparatus 344 hp. was obtained. With the 
knowledge so gained, the present generator, to be 
described below, was gradually evolved. 

In its present development the sun-power plant con- 
sists of the absorber, a low-pressure steam engine, con- 
denser, and auxiliaries. 

The absorber, in a general way, is composed of a 
series of units, each containing a flat metal honey- 
comb water vessel rectangular in shape, and resem- 
bling closely a large waffle. This vessel is enclosed 
in a flat wooden box covered with 2 layers of glass 
having a 1-in. air space between them, and having 





SUN-POWER PLANT IN ACTION PUMPING 3000 GAL 
OF WATER TO A HEIGHT OF 33 FT. 


FIG. 2. 


the under surface of the box insulated against heat 
loss downward by a 2-in. layer or regranulated cork 
and 2 layers of waterproofed cardboard. 

The boxes are mounted on supports which elevate 
them some 30 in. above the ground, and which per- 
mit them to be inclined perpendicular to the sun at 
the meridian. These adjustments of the inclination 
need only be made about once in 3 weeks. 

Plane mirrors of cheap construction are mounted 
on 2 sides of the boxes in order that more rays of the 
sun may be absorbed and reflected upon the surface of 
the water vessel. This latter is connected at one end 
to a feed pipe from the water supply, and at the other 
end to a steam pipe. ‘Fhe steam pipes from the va- 
rious units are connected and empty into a main 8 
in. in diameter in the present plant, which conveys 
the steam to the engine. 

The engine is a new type, low pressure, reciprocat- 
ing steam engine of great steam ecanomy, which will 
be described in detail at some future time. Connected 
with it is a condenser of ordinary type and auxiliaries 
such as may be found in any condensing plant. The 
water from the condenser is pumped back into the ab- 
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sorber, thus insuring a continuous closed circuit whose 
only water loss is from accidental leakage, which is 
carefully guarded against. 

The power of this first plant is used for pumping 
water by means of a reciprocating steam pump of the 
ordinary type, and whenever the sun has shone during 
the past 6 weeks, this plant has pumped water success- 
fully and practically. The capacity of the present 
plant, in this latitude, is 3000 gal. of water per minute, 
lifted to a height of 33 ft. 

From actual tests made in Philadelphia in August, 


1911, it was found that from the absorber of 26 banks 


of units, each containing 22 single units and having 
a light absorptive area of 10,296 sq. ft. and an actual 
area of 5,148 sq. ft. there could be developed during 
8 hr. 4825 lb. of steam. The power produced was 
much lower than normal to the plant, as it was built 
for tropical use and was entirely unfitted for commer- 
cial work in northern latitudes. 

It is found by observation that the steam generated 
in a sun-power plant is reduced largely by humidity 
and the presence in the air of smoke, haze, etc. It 
follows, then, that the efficiency will be greatly in- 
creased when the apparatus is tested in a dry climate 
free from atmospheric impurities attendant upon prox- 
imity to a large city. The plant was set up at Phila- 
delphia, not because it was considered to be a com 
mercial thing there, but because the necessary ex- 
perimenting with a new plant thousands of miles from 
home would have been exceedingly expensive. It has 
since been taken down and is now being erected in 
Egypt, which could be done conveniently, as the en- 
tire heat absorber is practically portable. 

Again, the losses of heat by conduction and con- 
vection in northern latitudes is enormous. If the pres- 
ent apparatus is placed in an average air temperature 
of 100 deg. F., such as obtain throughout all equatorial 
regions, it is safe to assume that the power will be 
multiplied three-fold. 

The immediate opportunities for sun power are in 
those regions in the tropics where the sun practically 
shines throughout the year, and fuel is very expen- 
sive, coal costing in some localities $30 per ton. 

There is room now for at least half a million horse 
power in such tropical fields as the nitrate district of 
Chile; the borax industry in Death Valley, and for 
general purposes in places where the outside tempera- 
ture runs from 110 deg. to 140 deg. F. Throughout 
most of these tropical regions.sun power would prove 
profitable in irrigation. One advantage of the sun 
power, or, in fact, of any condensing plant for irrigat- 
ing purposes, is that the water used for the condenser 
costs nothing, as the main output of the engine can 
be passed through the condenser first before entering 
the irrigating canals. 


Cost of Apparatus 


N the Shuman type of sun-power plant, the engine, — 

condenser and auxiliaries are similar to those in 
daily use by steam plants, and may therefore be elim- 
inated from comparison; leaving the absorber and the 
ordinary steam boiler alone to be compared. It is 
found that at this time the initial cost of the sun- 
heat absorber in question is about double that of a 
first class boiler plant of equal power. 

The great economy occurs in the item of fuel. In 
districts especially suitable for sun power the cost 
of coal, or its equivalent, is usually very high, the 
price ranging generally from $10 to $30 per ton. .To 
offset this, no fuel at all is required by the sun heater: 
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It is estimated that the repairs should not be in 
excess of 5 per cent per year on the initial cost, inas- 
much as the apparatus works at low temperature, 
while the ordinary boiler requires flue gases up to 
2500 deg. This wear of the parts must manifestly 
be much greater in the latter form of power plant. 

Many parts of the sun-power plant, such as the 
metal heaters, piping, foundation and insulation are 
practically everlasting, barring accidental breakage; 
. the only item of repair being the wooden frames and 
glass covers, and it is found that after an installation 
of glass has once been tested out by the heat, and the 
badly annealed sheets replaced, the remainder will last 
for years. This was evidenced by the small 18 by 60 
ft. heater in operation for 3 yr. in Philadelphia. There 
was a replacement of about 10 per cent necessary dur- 
ing the first 3 weeks; thereafter the heater ran 3 sea- 
sons and only 2 or 3 sheets of glass needed replace- 
ment, these being accidentally broken. 

There is now being tested out a celluloid-like ma- 
terial having all the necessary properties of glass and 
being flexible and capable of manufacture in large 
sheets. The use of this substance will not only greatly 
reduce the cost of installation of sun-power plants, 
but will make repairs a factor of but slight importance. 

It will be of interest to know what the comparative 
cost of sun power and coal power is, in the tropics, 
as far as present knowledge and present developments 
go. 

The sun power plant must, of course, be a condens- 
ing plant, as steam above atmospheric pressure can- 


r 





FIG. 3. VIEW OF ENTIRE SUN HEAT ABSORBER 


not practically be used. I have assumed in estimating, 
that the 100-hp. sun plant mentioned is to be complete 
in every detail, covering also the pumps necessary 
for using the power, generated for irrigating purposes. 
In order to put the coal plant on the same basis, I 
have assumed a simple form of modern compound con- 
densing engine, with good economy for such small 
powers, viz.: 3 lb. of coal per brake horsepower. This 
coal plant is also to be fully equipped with all condens- 
ing apparatus and pump for utilizing the power for irri- 
gating purposes. They are both to be based on run- 
ning 8 hr. per day. Both plants to be manufactured 
in Philadelphia, in portable shape, and erected at some 
fairly accessible point in the tropics. 
The comparison would then stand as follows: 


Cost of Operating 100 hp. Sun Plant for One Year 
Original cost of plant, $20,000. 


Interest on $20,000 at 5%..........cce ewes $1,000.00 
Wear and tear at 5% per annum.......... 1,000.00 
One engineer, 350 days at $5.00............ 1,750.00 


ayes so 6 20S BS -e eS 6 O'S 4 8 Ose 6 2 0 4 8 eS 
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Cost of Operating 100 hp. Coal Plant for One Year 


Original cost, $10,000, complete. 


a oie hi arc a wale w nied $ 500.00 
Wear and tear at 5% per annum............ 500.00 
One engineer, 350 days at $5.00............ 1,750.00 

Bears Gi aks Siibkse b4bud Kaas dee $2,750.00 


The above comparison shows it would cost $1000 
per year more to operate a sun plant than a coal plant, 
and do the same amount of work. All minor expenses, 
such as lubrication, etc., are the same in both plants. 

The 100 hp. coal plant, based on a coal consump- 
tion of 3 lb. per brake horsepower hour, would burn 
during the year 375 long tons of coal. This, when 
divided into the $1000, which the sun-power plant costs 
above the coal plant, would bring the cost of this coal 
to $2.66 per ton; showing that wherever coal can be 
obtained at a cost of $2.66 per ton, both the sun plant 
and the coal plant would be equal competitors. 


REMARKS BY AN OLD FOGY 


OT long ago a locomotive engineer, who had oper- 
N ated one switch engine in one railroad yard for 

about a quarter of a century, was retired to the 

pension list, and as a mark of uncommon considera- 
tion he was presented with the locomotive. 

What a fitting reward for long and faithful service 
and how beautifully the example might be followed by 
all employers. 

Can’t you picture the delight and pride of that old 
engineer as he trundles his locomotive about with him 
and shows it to his friends? I fancy him playing with it 
out in the back yard in the evening, and, to paraphrase 
Goldsmith’s soldier, entering his cab and showing how 
tracks were run. ; 

The custom ought to be-extended. Let the reward 
for long and faithful service be a present of the machine 
the faithful servant has operated. Let it be the point 
he has guarded. Give the stationary engineer his engine, 
the crossing man his gates, the section boss his section, 
etc. 

On a recent trip west I saw a number of abandoned 
tunnels. I was told that one old man, living in a little 
shack on the banks of the Columbia, had acted as guard 
at one end of one of those old tunnels for most of his 
long life. How fitting, I thought, would it be to give 
the old man his tunnel. He could use it as a cave or he 
could cut it into sections and build himself a larger home, 
or he could pull it out, put a keel on it and use it for a 
boat. There is no end to the uses to which a tunnel 
may be put by one who has had long acquaintance with 
it and knows all about handling it. 

As an individual, and one who earnestly believes in 
rewarding long and faithful service, I hope to see a rapid 
extension of the excellent example set by the company 
that gladdened the heart of that old engineer by making 
him a present of a switch engine. 

Only I should have added enough of track and road- 
bed to make the thing worth while—Valve World. 


In 1910 there were 240,000 miles of railways in the 
United States. For the past 10 yr. the annual increase in 
mileage has been from 5 to 6 thousand miles. The num- 
ber of locomotives was 58,000, passenger cars 47,000, 
freight cars 2,135,000. The coal cars are of 41 tons 
capacity, whilst the freight cars vary in capacity from 30 
to 40 tons. The number of employes in 1910 totalled 
1,699,000, and their earnings averaged $1,150,000,000. 
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ELECTRICITY ON PLANTATIONS 


High Voltage Equipment on a 1700 Acre Rice Plan- 
tation 


By J. F. AHERN 


NE of the installations which illustrates how 
C) closely the planter and the farmer keep in 

touch with, and turns to his profit, the use of 

modern machinery, is a pumping outfit oper- 
ating on the 1700 acre rice plantation of Floyd Wil- 
liams, Ellis, La., near Crowley. 

The prime-mover is a 200 hp. 4-cylinder 4-cycle 
quick start, slow speed oil engine running on low 
grade oils, direct connected on same cast iron base to 
170 kv. a., 2300-volt, 3-phase, 60-cycle alternator with 
exciter and switchboard. 

The generating set provides current for operating 
three 75 hp. vertical squirrel cage 2200-volt motors 
direct connected to vertical centrifugal pumps. One 
pump is located at the power house, the second 34 





GENERATOR UNIT 


FIG. 1. 


mile away, and the third % mile further, or 114 miles 
from the power. house. 

Current is transmitted over a private pole line 
on Mr. Williams’ property at 2300 volts without trans- 
formers excepting a small transformer at each pump 
house which provides 110 volt circuits for lighting the 
pump houses. 

Each motor is connected by coupling to centri- 
fugal pumps throwing 10 in. streams. The water 
stands in the wells from 40 to 60 ft. below the surface, 
each pump discharging from 3000 to 4000 gal. of water 
per minute. Each well supplies about 250 acres. Fig. 
1 shows the generating unit and Fig. 2, one of the 
pumps. The equipment was sold and installed by 
Fairbanks, Morse & Co., 608 Magazine St., New Or- 
leans, La., and the installation has proven eminently 
successful in every way. Low grade oils from Louis- 
iana and Texas refineries operate the engine, and the 


economy shown has been considerably better than the 
manufacturer’s claims. 

Provisions were made so that additional generat- 
ing units, as well as motors and pumps can be added 
in the future if wanted, without materially adding to 
the cost of attendance. The electrically driven pumps 
replaced steam driven outfits, which required at least 
one attendant at each pump. The present arrange- 
ment allows for locating the wells and pumps at the 
most convenient point for the rice fields flooded re- 
gardless of such conditions as good roads or easy 
access for coal transportation, etc. 

The electrically driven pump fits into the rice irri- 
gating problem very nicely, as a well that is pumped 
65 to 75 24-hr. days per season has considerable sand 





FIG. 2. MOTOR DRIVEN PUMP 


and sediment drawn from it, and in a few years the 
pump and column sink and get out of line. A belted 
vertical pump is hard to keep in line under these 
conditions as the belt will not stay on when out of 
line, while the electrically driven vertical pump with 
motor mounted on the frame overcomes this difficulty. 

When a well ceases delivering water, a new one 
can be sunk nearby, and the pump and motor easily 
moved without having to move an engine, boiler and 
smokestack. Furthermore, the operating of the pumps 
can be manipulated to suit the water supply, that is 
one pump can be stopped: in one field and another 
‘started in another field, without additional prime 
mover capacity. 
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SAFE-GUARDING THE PLANT 
FROM FIRE 


Automatic Electric Control Boards for Controlling 
Fire Pump Motors 


States from fires during the last 33 years, totals the 
enormous sum of $5,147,253,724. The magnitude 
of this loss is almost inconceivable, yet an idea of it 
may be gained from the fact that this sum is equal to 
1/25 of the present wealth of the United States. This 
sum, if in silver dollars placed side by side, would reach 
around the earth nearly 5 times or to carry them would 
require a freight train 3814 miles long, if made up of 
cars of 60,000 lb. capacity and 4o ft. long. Fancy such 
a train on the tracks along the Hudson River, an un- 
broken line of cars reaching 14 the distance from 
New York City to Albany, and every car loaded to its 
maximum capacity with silver dollars, and then you 
have an idea of the wealth that has gone up in smoke 
in the United States in the last 33 yr. ; 
This enormous loss certainly drives home the con- 
viction that the fire hazard is of no small magnitude. 
It is imperative, therefore, that the most approved and 
up-to-date system for fire protection be installed. Many 
plants are now equipped with automatic water sprink- 
ling systems and protection is afforded provided the 


|: IS estimated that the property loss in the United 





AUTOMATIC CONTROL PANEL FOR 100 H. P. 220 VOLT, 
D. C. FIRE PUMP MOTOR 


FIG. 1. 


water pressure is maintained. In the case where the 
pumping installation belongs to the plant, this require- 
ment means that the motor and control apparatus must 
be absolutely reliable so that no fault will develop and 
make it necessary to shut the motor down and stop the 
pump. 

A fire pump motor with its control panel is designed 
for emergency conditions and consequently is seldom 
operated. All operating parts of the control panel shown 
in Fig. 1 have bearings provided with noncorrosive 
parts so that they cannot rust on account of long dis- 
use and prevent the motor from operating at the critical 
time. 
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The complete panel is enclosed in a splash proof case 
which effectively protects it from dripping water and 
also prevents the entrance of water if a stream from 
a fire hose should strike it. The panel is mounted on 
4 pipe supports so that it cannot be reached by water ac- 
cumulating in the basement where the panel is generally 
installed. 

The pressure governor, connected to the water 
pressure system closes the control circuit of the panel 
as soon as the water pressure falls to a predetermined 
value starting the motor with its starting resistance in 
circuit. Current limit contactors automatically acceler- 
ate the motor by cutting out successive steps of this 
resistance. 





AUTOMATIC CONTROL PANEL FOR 100 H. P. 220 VOLT 
INDUCTION MOTOR FOR FIRE PUMP SERVICE 


FIG. 2. 
SLIP-RING 


If desired, the motor may be started by hand by 
means of the operating lever at the right of the con- 
tactor. This method forces the contactors to close in 
their proper sequence by means of a cam shaft. 

The panel is fully protected against failure of volt- 
age and also from overloading. Two lamps are mounted 
on the panel, the one serving to indicate when there is 
voltage on the line, while the other indicates to the oper- 
ator that the motor is running. The lights are visible 
through glass bullseyes in the enclosing cover. 

Contactors which open the main line circuit are 
provided with powerful magnetic blowouts, which snuff 
out the are when the circuit is opened and prevent any 
burning of the contactor parts. The C. B. circuit 
breaker used for overload protection has been designed 
especially for very severe service. All current carrying 
parts are of ample cross section, ensuring continuous 
operation without overheating. 

The iron grid starting resistance is of sufficient cur- 
rent carrying capacity for frequent starting of the motor. 
Frequent starting might be required in case one sprinkler 
head only should open, as this would cause a small flow 
of water in the pipes and the pump would be able to 
quickly refill the tank. At this point the control system 
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stops the motor, only to start it again when the pressure 
falls to the value at which the pressure governor is ad- 
justed to operate. 


Control Panel for Induction Motor 


THERE is a similar panel for controlling the slip ring 
type of induction motors, where automatic control 
is obtained by means of a motor operated dial switch. 
The latter may also be operated by hand if desired. The 
statements made regarding the general construction, 
operating conditions and reliability of the d.c. control 
panels apply also to panels operating on a.c. circuits. 

A special panel has been installed by the Dela- 
ware & Hudson Company at their coal-pocket near Sche- 
nectady. This panel controls a 100 h.p. 220-volt 60- 
cycle slip ring induction motor, driving a centrifugal 
pump. In this instance, the panel is controlled by a 
separate pressure governor at a remote point. 

It is interesting to note that the use of these panels 
is not confined to fire pump service alone, as they may 
be used to advantage in hotels, office buildings, stores, 
etc., for supplementing the city service and insuring a 
sufficient water pressure for every-day use. They-may 
also be used in isolated places, suchas summer hotels, 
manufacturing plants, etc., where power is available. 

The control apparatus described is manufactured by 
the General Electric Company, of Schenectady,:N. Y. 


POWER HOUSE LIGHTING* 


How Lighting Has Been Changed in Various Installa- 
tions with Decidedly Improved Results 
By C. E. CLEWELL 


N THE PAST THE SUBJECT of power house 
| lighting has received but little intelligent attention. 
Specialists in this field and the public generally are 
coming to an understanding of what good light 
involves, and new lamps and accessories are now 
being applied to secure these results. In a great de- 
gree the new science of illuminating engineering and 
the accompanying practical application of illuminating 
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INDICATING THE COMPARATIVE SPACING OF THE OLD, AND 
THE NEW ARRANGEMENT OF LAMPS 


FIG. 2. FLOOR PLAN OF POWER HOUSE SHOWN IN FIG. 1 


devices have been advanced by the introduction of such 
lamps as the Nernst, Cooper-Eewitt, carbonized fila- 
ment, tantalum, tungsten, metallic flame arc, quartz 
mercury vapor and the Moore lamp, all products of 
the last few years. 

This advancement has been largely influenced 
by the fact that 10 years ago electric lighting was 
limited to either very small or very large lamps such 


*Abstract from an article in the Electric Journal. 
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as carbon filament lamps on the one hand and the arc 
lamp on the other. New possibilities are now pre- 
sented in all branches of the lighting industry since 
a variety of types of medium candle-power lamps are 
today available. 

Those who have studied the problem of power 
house operation under conditions of inadequate arti- 
ficial light will appreciate the difficulties involved. Re- 
pairs to apparatus, changes in wiring, rearrangement 
of machines, are all items which call not only for ade- 
quate light but also for light of suitable quality in 
the matter of direction, diffusion and the absence of 
glare, so that everything connected with the work in 
hand can clearly be seen. Work of this kind, where 
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FIG. 1. FLOOR PLAN OF A TYPICAL POWER HOUSE ENGINE 
ROOM 











the illumination provided by lamps mounted over- 
head is poor, must be done by the aid of extension 
lines equipped with carbon filament lamps resulting ‘1 
delays. Plenty of illumination from overhead lamps 
permits rapidly of motion and facilitates repairing in 
emergency work. 


Locations Involved 


BOILER Room—tThe requirements for boiler room 

lighting are: 1—Adequate light for gages and 
valves ; 2—Sufficient general light in the aisles for firing 
and cleaning the furances and for ordinary attendance; 
3—Some side light on the front of boilers and furnaces; 
4—No glare. 

Basement—The basement usually has a low ceiling 
and is crowded with pumps, condensers and other 
accessories. The apparatus sometimes extends from 
floor to ceiling, making the lighting somewhat difficult. 
The dampness in the basement calls for special pre- 
cautions in the installation of wiring and lamps. On 
account of the crowded condition of the machinery and 
the low ceiling, numerous small units should be used. 

Coal Bins and Stairs—Wheré automatic stoking is 
employed, the coal bins are placed above the boiler 
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room and must be accessible for inspection and some 
attendance. The passage-ways through which the coal 
conveyors operate must be lighted judiciously. Light- 
ing in locations of this kind is important not only as 
an aid to workmen but as a safeguard against accident. 
The lamps should be so located as to be safe from 
accidental breakage. 

Engine Room—The floor space is usually filled 
with machines and furthermore any portion of the 
floor space is subject to use for repairs. The illumina- 
tion requirements are: 1—Sufficient general light for 
attendance and repairs; 2—Switch control so arranged 
that general lighting may be made moderate for ordin- 
ary purposes and increased for emergencies and re- 
pairs; 3—Adequate side light; 4—A sufficient number 
of medium sized units to furnish light in many direc- 
tions, thus reducing marked shadows; 5—No glare; 
6—Absolute reliability of the light at all times. 





Classification of Power House Lighting 


THE various locations associated with the average 

power house present features more alike in general 
characteristics than is the case for, example, in factory 
lighting. The engine rooms nearly always involve 
the lighting of a large room filled with individual ma- 
chinery; the boiler rooms are similar to one another 
and the problem can, in the main, be presented in the 
form of a typical case which will contain the elements 
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FIG. 3. ELEVATION OF THE ENGINE ROOM SHOWN IN FIGS. 1 
AND 2, TOGETHER WITH CURVES SHOWING THE DISTRI- 
BUTION OF THE VERTICALLY DOWNWARD LIGHT 
ON A HORIZONTAL PLANE 3 FT, 

ABOVE THE FLOOR 


of successful power house lighting. With slight modi- 
fication and good judgment the adaptation of the prin- 
ciples and facts there set forth may aid in designing 
systems of illumination for other locations of this kind. 


Typical Power House Lighting Problems 


AS a typical example of power house lighting in which 

the principles of successful illumination are found, 
a power house will be considered, which contains an 
engine room of about 10,000 sq. ft. of floor space, and 
in which a satisfactory installation of medium sized 
lighting units has recently been made. This power 
house consists of an engine room, a plan and elevation 
of which are shown in Figs. 1 and 3, a boiler room, 
coal bins and conveyor and basement. The walls and 
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ceiling of the engine room are. light in color; the height 
from floor to ceiling is 24 ft. and the room is divided 


‘ into bays 16 by 76 ft. on the average. 


This room was originally equipped with six en- 
closed arc lamps, spaced about 32 ft. apart and mounted 
21 ft. above the floor. The arrangement was equiva-. 
lent to about one lamp for four 16 ft. or about 0.4 watt 
per sq. ft. of floor space. The arrangement of lamps 
as found is shown in Figure 2, where the arc lamps 
of the original installation are indicated by circles. 


Final Arrangement 


BOILER Room—Individual carbon filament lamps 
were installed over gages and valves, and general 
illumination was provided by enclosed arc lamps lo- 
cated in the center of the passageway between boilers. 
The light thus provided of moderate intensity was 
found to be sufficient for the class of work involved. 

Basement—Tungsten lamps with 100-watt ratings 
were installed:in the more open portions of the floor 
space and numerous carbon filament lamps were lo- 
cated over pumps, valves, condensers and other acces- 
sories. 

Coal Bins and Conveyors—Carbon filament lamps 
were distributed throughout the bins and conveyor 
passages, thus providing a general light of moderate 
intensity. A slightly higher intensity may, however, 
be warranted in locations of this kind, furnished by 
lamps somewhat larger than .the carbon filament 
lamps; for example, 100-watt tungsten lamps may be 
used to advantage, mounted high and out of the way. 

Engine Room—The first step in making up the 
lighting plans. was to provide for adequate light by 
the use of numerous medium sized lamps. Tungsten 
lamps with 250-watt ratings were installed, as shown 
in Fig. 1. A reference to Fig. 2 will indicate the 
relative spacing of old and new lamps. 


GRAPHITE BRUSHES 


How Commutator Trouble Was Eliminated by Their 
Use 


By V. C. Woop 


IN the July 15 issue of Practical Engineer, page 735, 

Mr. J. B. Linkes speaks of treating brushes. I 
think if he would use graphite brushes it would 
save him the trouble of having to boil his brushes. 
We have a compound-wound exciter with carbon 
brushes, that caused a lot of trouble, the commutator 
had to be sand-papered 3 or 4 times a day, with the 
result that it would have to be turned down every 
2 or 3 months. 

We now use graphite brushes and have run 3 
months without any sparking; the commutators are 
a dark brown color and shine like glass. We use 
gasoline to wipe our commutators, when a black streak 
appears. Wet some waste with gasoline and hold 
against the commutator for a few seconds, if a brush 
is sparking hold it back of that set, as a small spark 
will ignite the gasoline. 

We take our brushes out and wash them with gas- 
oline too, if any collects on them it will evaporate 
before it has time to collect any dirt. The main 
thing is to keep the brushes free in the holders, free 
from dirt, and commutators clean and smooth. When 
you have accomplished this, commutator trouble is 
a thing of the past. 
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PRACTICAL ELECTRICAL 
ENGINEERING 


Primary Batteries; Internal Resistance and Effect on 
Current; Ohms Law Applied to Battery Work 


RIMARY batteries convert chemical energy di- 
Pp rectly into electrical energy and consist of 2 con- 

ducting elements immersed in a solution that 

acts chemically upon one element only or toa far 
greater extent on one than the other. Each single 
battery is generally termed a cell and if the 2 elements 
or poles are connected by a metallic circuit or other 
conducting mediums, an electric current will flow 
in one direction through the circuit as long as the 
circuit remains closed and the chemical action is suf- 
ficient to maintain an electromotive force. 

One of the most common types of cells is a glass 
jar containing a solution of diluted sulphuric acid in 
which are immersed either a carbon and a zinc plate 
or a copper and a zinc plate separated several inches. 
In each case current flows through the solution in the 
cell from the zinc plate to the other, but the current 
flows from the copper or carbon plate, as the case may 
be, through the external circuit back to the zinc elec- 
trode. The electrode from which current flows is 
called positive, the other negative. There are many 
modifications of this type of battery but all embody 
the same principles. The 2 general classifications of 
primary batteries are for closed circuits and open cir- 
cuits. The closed circuit cells are designed to give 
a continuous current as illustrated by the operation of 
telegraph lines. The open circuit battery is used for 
intermittent work such as the ringing of electric bells 
and operating some types of signalling devices. 

In the early days of electrical engineering, before 
the advent of the generator, batteries were the only 
source of current and were used to a limited extent 
for operating various electrical devices. At the pres- 
ent time, the higher efficiency and greater capacity 
of the dynamo limits the battery to a certain class of 
work, where small capacity is needed. 

' Ohm’s law enters into battery applications and we 
have to consider not only the resistance of the out- 
side circuit but the internal resistance of the battery. 

Ten cells are connected in series, i. e., the positive 
pole of one cell is connected to the negative pole of the 
next cell, the 2 remaining binding posts being con- 
nected to a small motor with a resistance of 20 ohms. 
The combined voltage of the battery is 10 and the 
internal resistance of the cells are respectively 1, 1.5, 
2.75, 1.5, 0.7, 1.25, 1.6, 1.7, 0.9 and 1.4 ohms. 

The resistance of the wires connecting the motor 
is 0.56 ohm. What current flows in the line? The total 
resistance is 1+1.5+2.75+1.5+0.7+1.25+1.6+1.7+ 
0.9-+1.4+-0.5+20—32.30 ohms. Then current = the 
e. m. f. divided by the resistance ; = I~10-~+32.3— 
0.309 amperes. 

If the 10 cells were short-circuited through a 
negligible resistance what would be the current flow- 
ing? Total resistance here is the sum of the resist- 
ances of the cells,=11.8 ohms. I=10+11.8=—=0.847 
amperes. It will be seen that the internal resistance 
of the cells, when connected in series, are added as 
well as the voltage. 

Owing to the high internal resistance of bat- 
teries in series only a comparatively small current 
will flow. In the case of a generator, however, the in- 
ternal resistance is low and any short circuit causes an 
abnormal current to flow. 
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TROUBLE IN SYNCHRONIZING 


Arrangement of Busbars Adopted to Overcome the 
Difficulty. 


By I. M. Cominc 
S Eeinson, bring Alternators, the article by V. 


E. Johnson, brings to my mind a case where 

they wouldn’t synchronize: A 440-volt, 60-cycle, 

3-phase, 8-pole machine running 900 r. p. m., de- 
livering about 150 kw., was driven by a 24 by 48 in. 
Corliss engine running at 78 r.p.m. Besides the alter- 
nator the engine had a load of from 50 to 400 hp. 
driving finishing rolls. There was a 3-phase, turbo- 
generator of 100 kw. capacity, 440 volts, 60 cycle, 2 
poles, running 3600 r. p. m. 

As the finishing roll load was unsteady, the larger 
machine varied in speed considerably and a continual 
cross current surged between the alternators. The 
voltage was very unsteady and the machines gave 
much trouble by heating. Among the measures tried 
to overcome the trouble are these: 

We concluded that the Corliss engine governor 
was too slow and that the turbine’s governor was too 
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ARRANGEMENT OF BUSBARS 


sensitive, so we put a lighter oil in the Corliss gov- 
ernor’s gag-pot, took out all lost motion possible in 
the governor gear, took indicator cards to check our 
valve setting; then we put a heayy oil in the turbine: 
governor’s gag-pot, removed part of the governor 
weights and then let off on the springs to bring the 
speed up again. We expected results, and we got 
them. It made matters worse, the larger Corliss- 
driven machine was more crazy than before. It’s 
changes were very abrupt -and had it not been so 
serious with us, the whines and groans of the turbine 
and its alternator might have seemed laughable. The 
turbine governor was so slow that the emergency 
stop would trip the throttle before the governor would 
act, or the turbine would slow down to a danger- 
ously low speed before it picked up. 

_ That scheme didn’t work. A voltage regulator 
was then put in on the large machine, but it didn’t 
help much. It worked good as a voltage regulator, 
but couldn’t correct the frequency differences due 
to poor speed regulation, so conditions weren’t much 
better. Then an electrically operated governor was 


installed on the turbine with the hope that the tur- 
bine’s variations might be made to correspond with 
those of the larger machine, but it too failed. The 
voltage was more unsteady and the heating no less. 
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Apparently we were stalled. We had conferences, 
councils of war and all night parties, trying to de- 
vise or discover some way to overcome our troubles. 
At last we put in another set of busbars, divided our 
load and had peace and happiness thereafter. Our 
idea was, as I remember it, something like the ac- 
companying diagram. 

The possible combinations with our arrangement 
were far in excess of our requirements, yet it accom- 
plished the desired result, in that we could carry 
either section of the load buses with either machine, 
or by throwing in switch X the whole load was on one 
machine when the load was not too heavy. Perhaps 
there is a better way of doing the job, but we didn’t 
know it, so were satisfied with what we had. 


TRANSFORMER CONNECTIONS 


How a 2-Phase A.C. System Supplied a 3-Wire In- 
stallation 


By Etuis G. KING 


N July 15 issue of Practical Engineer the article entitled 
| “Transformer Connections,” reminds the writer of an 
experience he once had, in which even one more con- 
nection from those shown was used. I was called 
upon to furnish service to an institution having a plant 
of their own. Their machine was a 3-wire 110-220 volt 
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EMERGENCY TRANSFORMER CONNECTIONS 


balanced generator and my service was 2-phase 4-wire. 


Its requirements were such that to install one 
large transformer in the usual way on one phase would 
throw my system out of balance, so in order to use 
both phases I connected the transformers as shown in 
sketch. Service requirements being for lighting only 
the arrangement proved satisfactory. This is submit- 
ted as a way out of a difficulty and the writer recognizes 
that the scheme is subject to criticism from other points 
of view. 


FIGURES RECENTLY made public by the Pennsylvania 
Railroad show that it has in the past 25 yr. paid in wages 
more than 2 billions of dollars—to be exact, $2,220,034,- 
753.86. This is practically double the debt of the United 
States. The company has more than 73,500 stockholders. 
Its system has 11,503 miles of line and 25,236 miles of 
track, and about 185,000 employees. It hauls the largest 
tonnage of any railroad system in the world. It operates 
in 13 states, in which are located fully 75 per cent of the 
industries of the United States, where go per cent. of the 
coal, iron and steel is produced, and where approximately 
50 per cent. of the total population of the country lives. 
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BOILER PROGRESS 


By More Rapid Heat Absorption and Separate Study 
of Furnace and Boiler 


HE United States Bureau of Mines makes the state- 
T ment in a bulletin just issued that the present steam- 
ing capacities of steam boilers can be tripled or 
quadrupled by forcing over the heating surfaces 
3 or 4 times the weight of gases now passed over them. 

“With well-designed mechanical-draft apparatus this 
greater weight of gases can be forced through the boi- 
lers at small operating cost,” the bulletin states. “It is 
possible to increase the capacity of many of the present 
boilers in this way without reducing their efficiency much ; 
in fact by proper arrangement of the heating surfaces the 
efficiency can be made higher than the present rating. 
The efficiency of any boiler can be increased by arrang- 
ing its heating surfaces in series with respect to the path 
of hot gases. New boilers of high efficiency can be con- 
structed by making the cross section of the gas passages 
small in comparison with the length.” 

These statements are contained in Bulletin 18, the 
Transmission of Heat Into Steam Boilers, the authors 
being Henry Kreisinger and Walter T. Ray. The inves- 
tigation of the transmission of heat into steam boilers is 
one of several researches now being carried on by the Bu- 
reau of Mines that have for their object the testing of 
methods by which the mineral fuels in this country may 
be used more efficiently. A better understanding of the 
laws governing heat transmission into boilers will result 
in the design of more efficient boilers, and more efficient 
boilers will reduce waste in the use of fuel. 

The bulletin contains the following: 

“Nearly a hundred years of practical investigation of 
boiler and furnace problems has resulted in little advance. 
Perhaps the main reason why many of the investigations 
failed to bring about progress was that boiler and furnace 
were considered a unit and were investigated together. 
Various combinations of boilers and furnaces have been 
built and tested without thoughtful planning. Many of 
the published results of such- tests confuse the perform- 
ance of the boiler and the furnace in such a way that it is 
difficult, if not impossible, to tell which of the 2 should be 
blamed or praised for the poor or good results obtained 
from the combined apparatus. Evidently, many persons 
have thought that the combined efficiency could be greatly 
increased by some mysterious manipulation. 

“The principles governing the combustion of fuel 
in boiler furnaces and the absorption of heat by boilers 
have been little understood. The dogmas that the area 
of grate should have:a certain ratio to the area of the 
heating surface, and that it takes 10 sq. ft. of heating sur- 
face to deliver one boiler horsepower, seemingly had be- 
come so thoroughly fixed in the mind that they were 
hardly ever questioned. It is only within the last decade 
that a few engineers have broken away from the old rule 
of thumb methods and have begun to investigate the 
functions of the boiler and furnace separately. Their 
studies seem to mark the beginning of advance in steam- 
generating apparatus. 

“The boiler is the metallic vessel that contains water 
and steam and absorbs heat; consequently it should be 
studied as a heat absorber. 

“The furnace is that part of the steam-generating 
apparatus in which the potential energy of the coal is 
changed into heat; consequently it ‘should be studied as 
a heat generator.” 

Copies of this bulletin may be obtained by writting 
to the Director of the Bureau of Mines, Washington, 
- 





834 


PRACTICAL ENGINEER 


August 15, 1912 


ECONOMY STEAM TURBINE 


For Use Condensing and Noncondensing; Details of Construction; Performance Curves 


blades producing parallel flow in the direction 

of the turbine shaft are now being produced by 

the Kerr Turbine Co., of Wellsville, N. Y., in 
place of the Kerr type with nozzles and double-cupped 
buckets heretofore manufactured by that firm. The 
newer type, to be known as the Economy steam tur- 
bine has now had 2 yr. of service and other tests and 
is built for condensing and noncondensing service in 
sizes of from 2 to 750 hp. capacity and in sizes up to 
450 hp. for exhaust steam. A decrease of steam con- 
sumption of from 10 to 15 per cent in noncondensing 
service and in some instances as great a difference as 
25 per cent on condensing turbines is claimed by the 
manufacturers for the Economy over their former 
type. 

This is typically illustrated by the accompanying 
curves indicating performances under identical condi- 
tions of an old type machine rated at 250 b. hp. and 
an Economy type turbine having the same number 
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S TEAM turbines of a new type with vanes and 











TURBINE OPENED FOR INSPECTION 


FIG. 1. ECONOMY 
and diameter of wheels. Referring to the curves, with 
both turbines taking steam at 100 Ib. at the throttle 
at rated load, the water rate under 26 in. vacuum was 
24 Ib. for the old as compared to 18.7 Ib. for the new 
construction. Similarly, under 28 in. vacuum the 
water rate is cut from 23 Ib. to 17.2 Ib. 

Radical departure from former design has been 
accompanied by an increase in strength of all the 


working parts and is explained by the illustrations and _ 


the following description. The jet velocity is kept 
at a low figure by expansion in a succession of steps 
or stages, usually from 2 to 10 as may be desirable 
for different conditions of steam pressure and vacuum, 
and for desired steam consumption rates at varying 
speeds. 

Referring to Fig. 3, each set of nozzles discharges 
onto a separate bucket wheel, steam entering the 
bucket at the side of the wheel and making the usual 
reversal. One set of nozzles and one wheel consti- 
tute a stage. Steam issues from the nozzle of the first 
stage, impinges upon the first stage buckets, leaves 
within the first stage casing a considerable pressure to 
be expanded through the second stage buckets and 
so on through the machine. In this way, the total 


pressure drop is divided and the energy abstracted 
from the steam at each stage is comparatively small, 


the nozzles of the stages being so proportioned in 


number and size that the steam velocity is equal at 
each set. 

The cylinder of the turbine is divided into separate ° 
stages by separate circular diaphragm castings be- 
tween the steam and exhaust end castings. Each dia- 
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PERFORMANCES CURVES OF OLD TYPE TURBINE AND 
NEW TYPE MACHINE OF SAME SIZE 


FIG. 2. 


phragm casting contains one set of nozzles, provides 
for one bucket wheel and is arched at the center to 
withstand steam pressure to best advantage. These 
diaphragm castings are accurately centered with each 
other and with the 2 end castings by turned and bored 
tongue and grooved joints, the weight of the ‘turbine 


























FIG. 5. SECTION THROUGH 8-STAGE TURBINE 
being carried by feet on the end castings. The bearing 
cases also are centered by accurately machined faces 
on the end castings and fall into alinement the same 
as the diaphragms. This sectional construction is 
especially advantageous in dismantling for each indi- 
vidual part is small in size and weight. 

Steam tightness at the joints and accuracy of aline- 
ment of the cylindrical parts of the shell are effected 
by annular machined tongues and grooves, the latter 
being packed with fibrous packing laid up in graphite 
and oil. The sections of the turbine are. bound to- 
gether by continuous stay bolts that- pass through 
drilled holes in the flange of one end casting and are 
tapped into the flange of the other, while heat radiation 
is checked by filling the interstices between stay 











1 WwW () Wi VM 


CO =F me I 


Oo = 





August 15, 1912 


bolts, and surrounding the cylinder and packing the 
turbine ends with lagging, which is held in place by 
an annular jacket and end plates of Russia iron. 
Leakage of steam at the shaft at steam and ex- 
haust end and between stages is prevented by float- 
ing bronze bushings in contact with ground metal 


. seats and held to place on the shaft by the difference 


in steam pressures in the stages. Reference to the 
sectional view of the turbine will show, in addition 
to these bushings at the steam and exhaust ends of 
the turbine, packing glands for soft ring packing. Be- 
tween the packing glands and the metal glands is a 
chamber which receives the leakage from the metal 
glands. A soft packing is-used to confine the leakage 
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FIG. 3. DIAGRAM SHOWING RELATIVE POSITION OF VANES AND 
BUCKETS AND PATH OF STEAM THROUGH TURBINE 


within these chambers and prevent escape along the 
shaft. The leakage through the metal gland on the 
steam end discharges through a pipe connection to 
one of the low-pressure stages of the turbine. 

Leakage of air into the vacuum, where the turbine 
is to run condensing is effected by supplying the 
chamber at the exhaust end with steam, which forms 
an effective seal. The nozzles formed by walls within 
the diaphragm and thin metal vanes die-pressed into 
shape and cast into the diaphragms, are located ad- 
jacent to the bucket wheels with axial clearance be- 
tween them and the buckets. The nozzles are of a 
form that has given maximum ‘efficiency with this 
type of bucket. The vanes are of metal not subject 
to corrosion or erosion from service conditions. 

The rotor is made up of bucket wheels, machined 
from flange steel of 60,000 Ib. per square inch tensile 
strength, mounted upon the steel shaft. Each bucket 
wheel is bolted onto a 3-piece split steel or iron hub 
which is fitted to the shaft and kept from endwise or 
rotary movement by pin keys. A split mitered ring 
is forced by a lock nut into the bore of the disk and 
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against a turned taper, making a true and rigid con- 
nection and rendering the wheel on the hub quickly 
removable from the shaft when taking down the tur- 
bine. 





FIG. 4. TWO-STAGE VERTICAL TYPE FOR DRIVING CEN- 
TRIFUGAL PUMP 


The buckets are drop forged steel with a hard 
oxidized surface that is not subject to erosion or rust. 
The method of dovetailing and riveting the bucket 
shanks into the drilled and slotted openings of the 
wheels to prevent their working loose is shown in the 
line sketch. 
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FIG. 6. SECTION OF BUCKET WHEEL SHOWING METHOD OF 
INSERTING AND HOLDING BLADES 


Steam is admitted to the turbine through a steam 
chest provided with ports to the first stage nozzles, 
and with a double poppet valve operated by the gov- 
ernor. The governing mechanism is of 2 construc- 
tions, both of the spring-loaded centrifugal type the 
construction for average service consisting of semi- 
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annular weights mounted directly upon the turbine 
shaft and acting through lever connections to throttle 
the steam valve. On the larger sizes of units, espec- 
ially those for driving generators where close regula- 
tion is desired, the governor consists of spherical 
weights driven through a spiral gear on the turbine 
shaft and acting upon the valve stem through a relay 
pilot valve. An emergency governor is also employed 
to close a valve in the steam line when the turbine 
overspeeds, thus keeping the steam valve shut until 
reopened by hand. 

Main bearings are ring oiling, self alining and split 
in halves for removal from the bearing case by re- 
moving the bearing case cap. On high speed machines 
oil is forced into the bearings at about 3 lb. pressure 
by a rotary pump on the end of the governor spindle 
from the reservoir that supplies the governor. A suit- 
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able thrust bearing and locating collar are provided 
in connection with the exhaust end bearing, which in- 
sure correct position of the bucket wheel with refer- 
ence to the nozzles, and maintain the alinement exact. 

In the vertical turbine, which save for the bear- 
ings is identical in principle and construction with 
the horizontal type, a steady bearing, consisting of a 
bronze sleeve running on a steel bearing, is used at 
the steam end. The exhaust end steady bearing is of 
similar type, but a ball thrust bearing is used in con- 
nection with it to support the weight of the rotor. 
Thin metal liners are used between the flanges of the 
thrust bearing case and the turbine so the position 
of the bucket wheels can be adjusted to central posi- 
tion with reference to the nozzles in case this is neces- 
sary. 


CURTIS STEAM TURBINES 


Suggestions for the Installation of Curtis Steam Turbine Generators, 5 to 15 kw. with Details of 
Mechanism and Instructions for Operation 





|MALL TURBINE-GENERATORS 
FROM 5 kw. upward are, at the pres- 
ent time, quite extensively used and 
have many inherent advantages such as 
compactness, light weight and simplicity. 

Curtis small turbines of 5 to 15 kw. 


capacity are of single stage, noncon- 
densing or condensing type, with 3 rows of buckets 
mounted on the same wheel; a row of intermediate of 
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FIG. 1. GOVERNOR 


stationary buckets is assembled between each 2 rows 
of revolving buckets. Nozzles are contained in a sep- 
arate casting, and being carefully alined during as- 
sembling need no adjustment. Steam is admitted 
through a strainer in the emergency valve chamber to 
the steam chest, thence is passed through double bal- 
anced poppet valves operated by the governor directly 
to the steam nozzles, and on through the turbine to 


the exhaust. The turbine is directly connected on the 
same shaft to a shunt or a compound-wound gener- 
ator. 

Turbines for condensing operation are, in addition, 
equipped with a hand-operated valve controlling steam 
to supplemental nozzles which may be used to increase 
the capacity of the machine when operating noncon- 
densing, and with low pressure or vacuum. These 
supplemental nozzles are controlled by the governor. 
The 5, 7, and 10-kw. turbines operate normally at 5000 
r.p.m., the 12 and 15-kw. units at 4500 r.p.m. 

No foundation is necessary, but to obtain the best 
results the set should be lined up with a good bearing 
under all feet. 

Piping 

STEAM is admitted through a standard globe or 

angle throttle valve to the emergency valve cham- 
ber, in which is located the steam strainer and emerg- 
ency shutoff valve as shown in Fig. 4. It is important 
that the steam be kept free from grit or dirt, hence, 
the strainer must be cleaned occasionally ; this is espec- 
ially true in the case of new installations or when new 
steam mains are installed. The piping should there- 
fore be arranged so that the emergency chest cover can 
be removed readily. 

Whenever a shutoff valve is used in the exhaust line, 
it is necessary to place a pop safety valve between 
the turbine and the exhaust valve to prevent damage 
in case the turbine is inadvertently started with the 
exhaust valve closed. 

Drain pipes should be run from the bottom of the 
exhaust casing to the hot well in the case of a conden- 
sing chest and to a trap or sewer in the case of a non- 
condensing chest. The drains from the packing boxes 
should also be connected to a trap or open sewer. 

Short bends in the steam and exhaust pipes should 
be avoided and the pipe connections made short, 
straight and direct. The steam piping should, how- 
ever, be somewhat flexible to insure proper bearing of 
the turbine on its feet without strain. 

Care should be taken to exclude all foreign matter 
from the turbine or piping. Before making connec- 
tions to the turbine the steam pipe should be thorough- 
ly blown out with high pressure steam to remove all 
scale and dirt. The steam pipe should be covered with 
2 good nonconducting material. 
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Bearings and Thrust Washers 


THIS outfit is equipped with 2 bearings, the turbine 

wheel being overhung. The main bearing is made 
in halves and is self oiling; the generator end bearing 
is made in one piece and is not self alining. Both 
linings can be removed without disturbing the shaft; 
the main lining by removing the cap and turning the 
lower half on its seat; the end lining by removing the 
governor and governor levers. The actual play of 
the revolving elements is limited by alternate steel 
and phosphor bronze washers, rotating on either end 
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ball bearings in the governor lever and the fulcrum 
pin and the glands should also be kept lubricated. 


Governing Mechanism 


GOVERNING mechanism is shown in Figs. 1, 2 and 

3. The movement of the governor, due to the un- 
balanced weight arms A, pulling in opposition to the 
spring B, is transmitted through the knife edges C, 
and the outer or moveable spring plug D to which is 
attached the double ended valve spindle E, to the 
lever F, which in turn operates the valve stem G, to 
the reach rod H. 

Piston rod I, is loose on the stem, but definitely 
located endwise by shoulders and a threaded connec- 
tion J. The wide open position of this valve should 
be % in. from its seat when the machine is at rest. 
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FIG. 2. GOVERNOR VALVE 


of the main lining. The inner washers are held station- 
ary and center on the lining. The remaining washers 
revolve and center on the shaft. 

Half moon shims are inserted between the main 
lining and the stationary thrust washers to obtain the 
proper alinement of the turbine wheel with reference 
to the intermediate. The end play should be from 
0.005 in. to 0.01 in. and can be adjusted in amount by 
changing the position and thickness of the half moon 
shims. 

Lubrication 


L UBRICATION of both bearings is by means of oil 
rings, and mineral oil, only, of good quality and free 
from all impurities according to specifications given 
below must be used. Special care must be taken that 
the oil is free from waste or grit, and it should be 
drained occasionally and replaced with new as all 
oils gradually lose their lubricating qualities and be- 
come thick and gritty. Peep holes are provided in 
both bearings, to provide a means of seeing whether 
the oil rings are rotating and properly carrying oil to 
the shaft. A sight plug is cast integrally with the 
lower half of the bearing to determine the oil level. 
Governor ball thrust must be lubricated well at 
all times by keeping the wool waste in the governor 
lever thoroughly saturated with a fairly heavy oil. The 





FIG. 3. GOVERNOR AND VALVE 


Care must be taken in replacing the valve on the 
seat to insure that the valve, valve stem and tail rod 
are in exact line. The valve stem must be free to 
move, as the accumulation of dirt or grit along the 
stem will cause the valve to stick and produce fluctu- 
ation in the line voltage. 

A stop is mounted either on the governor casing or 
governor lever to provide for overtravel of the gover- 
nor due to accidental pushing inward on the connecting 
rod sufficient to relieve compression against the knife 
edges, C. The stop is adjusted at the factory so that 
it will come to rest just beyond the location required 
for seating the valve on its seat. All reach rods and 
knuckles are carefully set and turned before the ma- 
chine leaves the factory. 


(To be continued) 








WorK ON THE DAM for the West Penn. Electric Trac- 
tion Co. is to be begun immediately by T. A. Gillespie & 
Co., on the Cheat River in West Virginia, near the Penn- 
sylvania State Line. This work is to be completed by De- 
cember Ist, 1913. The dam will be 657 ft. across, of 
gravity type, with a spillway on the crest. The dam 
proper will be 80 ft. high, and it will be 100 ft. from the 
foundation to the floor of the bridge, which is carried on 
piers above the crest of the dam. 
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- PRACTICAL MATHEMATICS 


Everyday Problems Solved by Common Fractions, Introducing Proper and Improper Fractions, and 
Mixed Numbers, the Least Common Denominator, Least Common Multiple, Addition, 
Subtraction, Multiplication and Division of Fractions. 


is a pile of coal. Some laborers were directed to 

divide the pile into 2 equal parts and wheel one part 

into the boiler room, then divide the remaining 
pile into 2 equal parts and wheel one part into the 
blacksmith shop. It was there divided again into 8 
equal parts and deposited in 8 piles, one pile at each 
forge. Upon building the fires the blacksmiths found 
that there were 8 shovelfuls to a pile. What part of 
the original pile is contained in each of the sub- 
divisions? 

By reference to Fig. 1 it is evident that the first 
division of the coal makes 2 equal piles, or in other 
words it is halved. The remaining pile is equally 
divided, making a half of a half, or one quarter. As 
it takes 4 quarters to make 1 whole and a quarter is 
divided into 8 piles it is evident that it would take 
8X4 or 32 piles to make the whole. One of the lat- 
ter piles is divided into 8 smaller parts or shovelfuls, 
hence there would be 328256 shovelfuls, or in 
other words, it would take 256 of the smallest parts 
to make the 1 original pile. 7 


[: the storage yard of a manufacturing plant there 
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FIG. 1. GRAPHIC EXAMPLE OF FRACTIONS 


These quantities can be expressed as fractions, 
the smallest division would then be 1/256. The figure 
above the horizontal line is called the numerator and 
that below the line the denominator. Eight of these 
small parts equal one of the next larger sizes so that 
8/256 = the part of which 32 are required to make the 
original, or 8/256 = 1/32. 

From these 2 fractions it is shown that the denom- 
inator represents the number of fractional parts into 
which a whole number is divided and the numerator 
indicates the number of .these parts that are used in 
the given operation. 

Proceeding further, 8/32 = 1/4; 2/4 or 16/32 = 
1/2 and 2/2 or 32/32 =—1. 

The answer to our problem is then 1/256, 1/32, 4 
and % as the portions of the original pile in a sub- 
division of each series, starting from the last division. 

The value of any fraction depends upon the nu- 
merator and the denominator, the larger the numer- 
ator, the greater the value of the fraction; and the 
greater the denominator, the less the value of the 
fraction. 

If in the example the original pile of coal weighed 


one short ton, or 2000 lb., what would each division 
weigh? 

1/256=2000--256=778/,., Ib. 1/32—2000 + 32 = 
623°/,, Ib. 14=2000-+4—=500 lb. 1%4=2000-+-2—1000 Ib. 


Reduction of Fractions 


REDUCTION of fractions: is the changing of their 

form without changing their value, that is, if both 
the numerator and the denominator are increased or 
decreased an equal number of times, the fraction will 
represent the same quantity as it did in its original 
form. 

A fraction can be reduced to lower terms if both 
the numerator and the denominator are exactly di- 
visible by one number. Conversely, a fraction can be 
changed to higher terms by multiplying both the 
numerator and the denominator by the same number. 

For an example of reducing fractions to lower 
terms, how many parts of a ton by weight in 26 forge 
coal piles? As each pile weighs 1/32 of a ton, 26 piles 
would weigh 26/32 ton. Dividing both the numerator 
and the denominator by 2, we have 26 + 2 = 13 

32 —2—16 

Reduce the following fractions to lower terms: 
208 +16 13 16-+16 if 
—S> «ss — =— — —=— The terms of each of 
256 —16 16,3216 2 
these fractions can be raised again by multiplying 
both their numerators and denominators by any num- 
ber, such as 10, for example: 

13 X 10 130 1x10 10 

16 « 10 160, 2X10 20 

What part of a foot is one inch? As there are 12 
in. to one ft., one inch would — 1/12 ft. 

What part of a ft. is 6 in? Since 1 in. is 1/12 ft., 6 
in. must be 6/12 or ¥Y% ft. 


Improper Fractions and Mixed Numbers 


SO far, we have dealt only with proper fractions, 

that is, a fraction whose numerator is less than 
the denominator. A fraction whose numerator is 
greater than the denominator is called an improper 
fraction, as for example: 22/9, 16/6. 

A mixed number is the combination of an integer 
or whole number and a fraction, such as 254, 634 and 
100?7/,,. 

Reduce 9/7, 150/40 and 11/10 to mixed numbers. 
It has already been stated that when the numerator 
and the denominator of a fraction are the same, it 
equals 1 or unity; further, the value of a fraction is 
the numerator divided by the denominator, hence in 
an improper fraction, where the numerator is greater 
than the denominator, the fraction must be greater 
than 1, so that improper fractions can be reduced to 
mixed numbers by dividing the numerator by the de- 
nominator. In the problems given we have 97 = 
1?2/,, 150 + 40 = 3°°/,, and 11-10 = 11/,,. 

Reduce the mixéd numbers in the last example to 
improper fractions. 

To perform this operation, multiply the whole num- 
ber by the denominator of the fraction and add the 
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numerator for a new numerator, and underneath set 
down the denominator: (1X7)+2—9=9/7; (3x40) 


+ 380 = 150 = 150/40; 1x 10+ 1—11—11/10. Here 
the use of parentheses enclosing 2 or more numbers 
and the vinculum or straight line over 2 or more num- 
bers, as shown in the example, indicates that the fig- 
ures so enclosed or bound together are considered as 
one quantity, that is, the multiplcation is performed 
first in each instance, and then addition to find the 
numerator. 
Addition of Fractions 


JN the store room there are 4 cans of oil; the first 
contains 7% gal., the second 5% gal., the third % gal., 
and the fourth 3 gal.; how many gallons of oil in the 


4 cans? 
B+BR+KB+HR=16/8 

By the rule for reduction of fractions, 16--8=2 gal. 

In addition of fractions, if the denominators are 
the same, it is simply necessary to add together the 
numerators for a new numerator and under it set down 
the common denominator. 

In the same store house there are 6 kegs containing 
different quantities of nails; the first contains 25% Ib., 
the second 5034 Ib., the third 34 lb., the fourth 16% 
Ib., the fifth 75 lb., and the sixth 1834 lb. How many 
pounds are there in .the 6 kegs? First, we add the 
whole numbers: 25-+-50+16-+75+18—184. 


YAtWtY+tY4t+Y=11/4—11-4=23. 1844234 
8634 Ib. 


There are 3 coils of wire; the first contains 34 mile; 
the second 3 mile, and the third 4% mile. How much 
wire is there in the 3 coils? 

Here our problem varies from the preceding prob- 
lems as the denominators are not alike. We have 
already seen that to add fractions, the numerators are 
added for a new numerator which is written over the 
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FIGS. 2 AND 3. FINDING THE LEAST COMMON MULTIPLE 
FIG. 4. EXAMPLE IN SUBTRACTION OF FRACTIONS 


common denominator. When the denominators in a 
problem are different, they must be reduced to the 
least common denominator ; this is done by finding the 
least common multiple of the denominators or the 
least nuniber that is divisible by all of the denomina- 
tors without a remainder. 

To find the least common multiple of the denomi- 
nators proceed as shown in Fig. 2. 

Divide the denominators in this case by 4, and bring 
down the quotient underneath, as in short division. 
When denominator is not exactly divisible it is brought 
down in the row with the quotients. Division is re- 
peated until the remaining figures are all prime to 
each other, which, in this case, is after the first opera- 
tion. 

We now multiply the remaining figures and the 
diviser together for the new or common denominator. 
3X2K1XK4—24. 
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Now divide the common denominator by each of 
the denominators‘ of the original fractidn and multiply 
each numerator by the corresponding quotient for the 
new numerator. 


24-4 —=6 3X6=18 
24—8=3 3xX3= 9 
24+3=8 1x8= 8 
184948 35 
We then have om —o=]11/,,, Ans. 
24 24 


What is the combined weight of several small iron 
blocks weighing respectively, 4%, 4, 3%, 4%, %, % and 
% |b? See Fig. 3 for operation. 


Subtraction of Fractions 


A PILE of coal contains 15/16 ton; if % ton is re- 

moved, how much will there be left? As in addi- 
tion of fractions, it is necessary to obtain the least 
common denominator, which = 16. 15/16—8/16=— 
7/16 ton. 


In the store house there is an iron bar 734 ft. long 
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FIG. 5. CANCELLATION AS USED IN MULTIPLICATION OF 
? FRACTIONS 


FIG. 6. CANCELLATION OPERATION IN DIVISION OF FRACTIONS 


from which we wish to cut a piece 1% ft. long. How 

much will there be left of the original piece? See 

Fig. 4. ; 
Multiplication of Fractions 


[F 57 cans of grease contain 34 lb. each, what is 
the total weight of the grease? In multiplication of 
fractions we do not use a common denominator. 

Multiplying the numerator or dividing the denomi- 
nator of a fraction, when the multiplier is a whole 
number, multiplies the fraction. 

Where the denominator is not exactly divisible, 
multiply the numerator. 

In the example: 34X57=171/4—1714— 424. 

It is important to remember that multiplying the 
numerator increases the value of a fraction, but multi- 
plying the denominator decreases the value of a frac- 
tion. 

To multiply a fraction by a fraction, multiply the 
numerator of the multiplicand by that of the multiplier 
for the new numerator, and perform the same process 
with the denominators for the new denominator. 


A bar of metal weighs 3% lb. per ft. How much 
does ¥% ft. weigh? 


UX56 = 
4x8 


A cubic foot of water weighs 62% lb. How much 
does 2% cu. ft. weigh? Here it is evident that the 
quickest operation is to reduce the mixed numbers to 
improper fractions: .(623)+1=187/3. (2X2)+1=— 

187 xX 5-935 
5/2. ——  —=——_ = 935+ 6=155°/, Ib. 
3 xX2 6 


3x5 
= 15/32 |b. 
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There are numerous examples where cancellation 
simplifies the operations considerably, especially where 
several fractions are multiplied together. For example, 
as in Fig. 5. 

The 11 in the denominator cancels with 22 in the 
numerator, leaving 2; the 9 in the numerator cancels 
with 18 in the denominator, leaving 2; the 2 under 18 
and 2 over 22 cancel. Multiplying the remaining fig- 
ures of the numerator we get 3; multiplying those of 
the denominator give 70. 


Division of Fractions 


THERE is 6/8 of a gallon of water in a tub; if it is 
divided equally in 2 receptacles, how much water 
will there be in each? 
62 
= ¥% gal. Here we perform an operation the 





g 
reverse of multiplication ; that is, divide the numerator, 
which we have already found to reduce the value of 
the fraction. 

In the above example we may multiply the denomi- 

6 6 
nator —-— =  %, and secure the same answer. 
8X2 16 

Divide 7% ton of cement into 6 equal parts; what 
will each part weigh? We have already shown that 
dividing the numerator or multiplying the denominator 
divides a fraction. In this example the numerator is 
not exactly divisible by the divisor, so that it will be 
a more simple operation to multiply the denominator 
7 7 
—— = — ton. 
8x6 48 

A receptacle holds 24/36 gal. of liquid; how many 
times will 6/12 of a gal. be contained in it? 

24--6=—4 





—————_ = 1% times. 
36 — 12=3 

When dividing one fraction by another, dividing 
the numerator by the numerator, and denominator by 
the denominator, performs the operation, or the divisor 
can be inverted and the operation performed the same 
24X12 =288 

anneal | 7 

366 216 





as in multiplaciton of fractions: 


times. 

It is evident that by cancellation the working of 
this problem will be greatly simplified as shown in 
Fig. 6. 

A steam pump delivers 234 gal. per stroke. It de- 
livers 330 gal. in 214 minutes. How many strokes does 
it make a minute? 

First, find the total number of strokes by dividing 
the total number of gallons, 330, by 234 or 11/4, the 
number of gallons per stroke. As the divisor is now 
an improper fraction we divide by the numerator and 
multiply the result by the denominator (330+-11) K4= 
120=total number of strokes. 

Now, to find the number of strokes a minute, divide 
the total number of strokes by the time or 120+2'%. 
Reducing 2% to an improper fraction (2X2)+-1=5/2. 
(120--5) X2—48—number of strokes a minute. 


Tue AMERICAN Museum oF Safety, 29 West Thirty- 
ninth street, New York, announces that Judge Albert H. 
Gary, on behalf of the United States Steel Corporation, 
has presented the museum with $5000 for obtaining a 
collection of the best devices for saving life at sea, as a 
permanent exhibit for demonstration free to the public. 
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AT HOME FOR A PURPOSE 


By THE “JoURNEYMAN ENGINEER” 


’M back off the road visiting the office for awhile. 
| I’ve come back to deposit in each department the 
gleanings from my talks with the subscribers. 

The editorial department want to hear opinions 
from the readers on the different articles under each 
sub-division, greatly appreciating just enthusiasm for 
any article or series of articles, promptly accepting 
suggestions made by a subscriber for the betterment 
of the paper and the personal service rendered. 

Speaking of service: Few subscribers realize the 
attention Practical Engineer gives to requests received 
from individual readers for information on a given 
subject—for instance, B. E. Donovan, a subscriber in 
Omaha, Nebraska, wrote a request for information to 
the editorial department: 

Gentlemen: ; 

“The past year I have been selling Corliss engines 
and many disputes arise from “Flywheel weights” be- 
tween the different bidders. 

(1). How could I explain this in a clear and con- 
cise manner: the momentum of the wheel at a given 
speed, its weight and diameter to give necessary mo- 
mentum and to know how large an extent the weight 
of the wheel depends on the accuracy of the engine 
governor. What the effect would be on a direct con- 
nected engine if the wheel is small in diameter and 
too light? 

(2) What are the factors to be considered when 
it is desired to install a direct connected engine that 
will parallel with an engine already in service? 

Very truly yours, 
B. E. Donovan, Subscriber. 

Sterling H. Bunnell, one of Practical Engineer’s 
Consulting Experts, was asked to answer this ques- 
tion. As the information in just the form wanted by 
Mr. Donovan is extremely interesting and throws light 
on a subject hitherto untouched by engineering writers 
it has been made the basis for an instructive article in 
this issue for all subscribers. 

“The Action of the Flywheel,” its title, explains 
the Store of Energy which a Flywheel contains, calcu- 
lation of necessary weight, Relation Between Flywheel 
and Governor of engine. Everybody will be benefited 
by the practical explanation of Flywheel force found 
in this article. 

I have just told you how a subscriber’s question be- 
came the basis for an exhaustive article on his partic- 
ular subject—then here is another way Practical En- 
gineer keeps in touch with your wants. An inquiry 
blank, something after this form, is sent readers in dif- 
ferent sections of the country—care being taken not 
to send too many to attend to the requests properly : 

What Problem in Plant Equipment or Operation 
is giving you Trouble? In what Subject are ‘you inter- 
ested? Information wanted? 

So the next time the postman hands you one of 
our envelopes with such a blank, remember to what 
extent your wants are catered to, taking the case of 
Mr.-Donovan as an example, and write us just what is 
bothering you—when all requests are summed up, ar- 
ticles are prepared from the greatest number: of sim- 
ilar questions, the remainder are answered by letter. 

When I told an engineer in Louisville, Ky., about 
this plan awhile ago, he replied: “Well that certainly 
is what I call real service. Practical Engineer’s O. 
K. from start to finish and to think I pay only $1 a 
year for it.” 
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TESTING LAMPS 
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HESE sketches show how I have rigged up my 
gs 


testing lamps so that I can use them on either 110, 
220 or 440 volts by putting the lead with the terminal 
on the proper binding post. I cut a board as shown 
in front view about 8 in. in diameter and with a handle 
long enough to make a good grip, then bored 4 holes in 
the board and tapped for 3¢-in. pipe, cut 4 nipples 
long enough to reach through the board and screwed 4 
lamp sockets on. Then I located the 3 binding posts, 
as shown, and wired as shown in the back view, 
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FRONT AND BACK VIEWS OF TESTER 


leaving the lamp cord long enough from the end of 
the handle to allow for connecting to switch or fuse 
or wherever I may want to test for current. This is 
very handy where you have 110, 220 and-440 volts and 
in places where you have much tracing to do, if you 
have a fuse that is blown and does not indicate it 
you can soon trace it out. W. H. Stivason. 


HANDHOLES IN THE REAR HEADS OF RE- 
TURN-TUBULAR BOILERS 


THERE has been quite a discussion among engineers, 

in different journals of late, in regard to hand-holes 
in the rear head of return-tubular boilers, and I note 
most of them condemn them. The writer is a boiler- 
maker, and would say that 60 per cent of the repair jobs 
I do could have been avoided with proper care. 

Now, can the rear end, around the blow-off and in 
the flange of the head be properly taken care of with- 
out a handhole? It certainly can if there is a manhole 
in the front head under the tubes. But to clean it prop- 
erly, a man must crawl in under the tubes, to the rear 
end and examine it. If there is mud and scale, he must 
clean out the mud and chip off the scale, and sweep it 
out to the front end, to be taken out. This can be 
done, but to do it the boilers must be cool. 

How many engineers have the time to do this them- 
selves, and would they do it or would they always be 
able to do it? 
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We will assume there is but one boiler, and the fac- 
tory is busy, the boiler is run until 6 p.m. Saturday, the 
washing out has to be done Sunday. Would it be pos- 
sible for a man to crawl under the tubes to the rear 
head and make a thorough examination? I think not. 
Supposing it is in a battery of boilers and there is a 
spare boiler. If the engineer has not the time, and in 
9 cases out of 10 he has not, he will leave it to the man 
that washes out and puts in the plates. Perhaps that 
good man has crawled in the miserable place many 
times and has always found it clean, and as the stop 
valves are leaking he doesn’t like the idea of the hot 
water, dropping down his neck, so he reports to the 
engineer that all is in good shape, puts in the manhole 
plates, fills the boiler with water and starts the fire. 

In a few days they discover a leak in the rear end, 
the boiler is closed down and on examination, it is found, 
that the rivets, and calking are leaking on the bottom of 
the head, perhaps the plate is cracked in several places, 
from the rivet holes to the calking edge, or the plate 





* may be bagged, as is often the case, but what has caused 


this sudden distress, simply this, that there was mud or 
scale in the boiler, and the rear end being the lowest, 
when the boiler was washed out, the mud or scale went 
to the lowest point, some of it passing out through the 
blowoff pipe, and some getting in between the blowoff 
pipe and the head, perhaps piling up 2 or 3 in. high 
in the flange of the head. This kept the water from get- 
ting to the plate causing it to become overheated and the 
steam pressure will cause it to sag and if not detected 
in time, will bag so badly that it will be impossible 
to put the bag back again, but will have to be cut out and 
a patch put on, and a patch on the bottom of the rear 
end of a return-tubular boiler is a bad thing, especially 
if the water is bad. ; 

The edge of the plate and rivet heads will hold the 
mud and scale, and must be watched closely and kept 
clean, and if this had to be done by crawling under the 
tubes every time, I would not care to be responsible 
at the day of judgment, for the words the poor man 
would be apt to use against the man who designed the 
boiler without a handhole in the rear head. 

It is certainly not a very pleasant job to get into 
a hot combustion chamber, and take out a plate if the 
nut is burned so that it has to be split, or you will turn 
the bolt off, if you undertake to turn the nut off, and 
that is just what occurs in a great many boiler rooms, 
but not in all. This I know from experience, and have 
seen the plates taken out and put back as if they were 
new. And when I asked the Chief if he had much trou- 
ble with his rear plates, he answered, very little. But 
proper care must betaken in putting them in and plenty 
of graphite put on the bolt and nut, and the bolt and nut 
and crow-foot well covered with a good cement which 
we make from asbestos and fire clay, made in a good 
thick paste and wired to the bolt and crow-foot. This is 
only one of a great many places I could cite where they 
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have no more trouble with the rear handhole than they 
do with the front, and it has been my experience, if the 
handhole is a true elipse, a good gasket is used, plenty 
of graphite put on the bolt, a mixture of asbestos cement 
made thick and properly put on, you will have no trouble 
with your handhole plates. The plate should be a true 
elipse and a good fit, otherwise it is liable to blow out. 
The paste should be put on about 2 in. thick and wired 
to hold it until it gets hard, which it will do as soon as 
the heat strikes it; this cast can be used again if care 
is taken not to break it in taking it off. 

It is the writer’s opinion that all boilers over 48 in. 
in diameter should have a manhole in the front head 
and a handhole in the back head. Geo. A. Fidler. 


AIR VENTING A TRAP 


HAT Lewis A. Danner says in a recent issue of Prac- 

tical Engineer regarding the need for air valves on 
tilting steam traps also applies to open bucket traps. 
There are certain conditions under which any steam trap 
will become air-bound or suffer from a bad case of colic. 
When an excessive amount of air is caught in the sys- 
tem it passes along and usually lodges at the top of the 
trap, holding back the condensation and sometimes caus- 
ing considerable trouble. The collected air could, of 
course, be released by opening the by-pass. valve, but 
this must be done by hand, and almost every engineer 
wants devices of the “work-while-you-sleep” kind. 
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AIR VALVE CONNECTIONS TO BUCKET TRAP 


Use of an automatic air valve will solve the difficulty, 
but a more efficient remedy will be found in a combina- 
tion of the valve and a circulating loop, as shown in 
sketch. A %-in. tapping is made in the cored passage 
in the cover and a pipe loop carried over to the inlet pipe 
of the trap. In this line an air valve is inserted at A, 
causing all air not immediately relieved through the 
valve to circulate through the loop. The movement of 
the air allows the condensation to flow more quickly 
into the trap than it would if the air bubble remained 
stationary. 

[ have used this arrangement on a number of traps 
that were quite troublesome, and it worked perfectly. 
These trap troubles were caused by colic, and not due 
to the fault of the manufacturer, but rather to the sys- 
tems in which the traps were used. A safe principle 
that I always apply is this: If you have difficulties with 
an article made by a reliable manufacturer look first for 
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the seat of the trouble in your part of the work in in- 
stalling or in the system itself. The manufacturer makes 
his products by the thousands, all the same, and the 
trouble experienced in a steam trap for example, is due 
to the conditions under which it is installed rather than 
the trap itself, and we all realize that it is impossible 
to make a trap that will at once meet with every con- 
ceivable condition. W.S 


THE SAND-CURE FOR HOT BEARINGS 


UDGING from the many different views:that have 
been expressed regarding the use of sand for hot 
boxes, there seems to be a considerable conflict 
of opinions, the preponderance of which, however, 
are in favor Of the judicious use of sand as a cure for 
hot bearings. 

Speaking from an experience of over 33 yr. I have 
no hesitation in saying that while perhaps there is 
nothing more annoying to the engineer than a hot 
bearing, I have found that most of such troubles can 
be obviated and remedied in exact proportion to the 
knowledge, skill and energy displayed by the engineer 
in charge; but, on the other hand, the most expert and 
industrious engineer can do extremely little to remedy 
such defects, when due to badly designed working 
parts, such as insufficient bearing surfaces. 


A full and frank discussion, on this subject is of 
great value, and of considerable benefit to every engi- 
neer who may be troubled with heating bearings; and 
I think that any “applied common-sense” engineer who 
will try the following will have reason to be satisfied 
with the results obtained. 


While serving as second engineer on board an 
East Indian liner, the writer was shipmate with a chief 
engineer who was a firm believer in the proper use of 
sand and during the many voyages I sailed with him, 
a warm bearing was a thing unknown in that ship; and 
I can testify to the fact that never before or since 
have I sailed in a vessel whose bearings were in such 
perfect condition, or that used less oil for the power 
developed. 

The engines were of the inverted Saige, com- 
pound, surface-condensing type, indicating about 8000 
hp., when fully opened out; the crank pins, 15 in. 
diameter, and main bearings, 14% in. diameter. The 
chief's method was as follows: The crank pins and 
bearings were opened up at the end of each voyage and 
adjusted to the smallest possible clearance to admit a 
film of oil (as measured by leads taken off and verified 
by micrometer gage), and after adjustment the crank 
pin and main bearing bolts were set hard up with a 
heavy hammer and box wrench, the positions of the 
nuts being carefully marked and noted. The leads 
were also preserved for reference. When under steam, 


‘and ready to get under way, 2 junior engineers were 


stationed, one at the high-pressure engine, the other 
took charge of the low-pressure, each with a quart can 
of oil and sand, to use at starting upon the crank pins 
and main bearings while backing and filling, maneuver- 
ing out of dock. All being clear, and “full speed ahead” 
being signaled from the bridge, the water service was 
opened and hoses were played upon the pins and into 
the bearings, thoroughly washing them free of sand, 
then a preliminary dose of oil and a little flake graphite 
was administered, and the job was done. Although oil 
boxes were fitted on the main bearing caps, and drip 
cups for the crank pins, hand oil feeding was mostly 
depended upon, and the greasers oiled round every 20 
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min., or® times an hour. The total allowance of 
engine oil was 1 quart per watch for all purposes, and 
this was ‘never exceeded, sufficient oil being recovered 
from the save-alls to supply the space and hand lamps 
without drawing fresh oil for this purpose. The length 
of passage occupied about 26 days, with only the nec- 


‘ essary stoppage of full-speed, when passing through 


the Suez Canal. Such a thing as a warm bearing, or 
a knock, was unknown in that engine room, about the 
only audible sound (except the smooth hum of the 
working parts) was the click of the feed and bilge 
pump valves, and the sough of the atmospheric valve 
on the air pump. It ought to be mentioned that in- 
stead of oil gutter ways being cut in the brasses, small 
oblong oil pools were cut slightly below the bearing 
surfaces of the brasses, diagonally placed in top and bot- 
tom brasses. I need only add I never saw journals 
kept in a more perfect condition than those to which 
I have referred. They were as smooth as glass, highly 
polished and shone like burnished silver when opened 
up; but then, that chief knew the use of and how to 
handle sand, and he did not have to “walk the plank.” 

On the other hand, the ignorant or injudicious use 
of sand will produce inordinate wear and tear, and lead 
to much trouble, or, if sand be permitted to remain in 
bearings indefinitely both the brasses and the journals 
will be much damaged, if not ruined. As a case in 
point, I may cite the instance of a brand new steamer, 
a sister ship to the vessel I was then serving as chief; 
the former was on her maiden voyage, and in passing 
through the Suez Canal she went ashore on a sand-spit 
in the Bitter Lakes, closing the Canal for 3 days. 

As our vessel was in the Canal homeward bound we 
had to wait until the other vessel floated, as she blocked 
the fairway. We lay about half a mile away and could 
hear the pounding of her engines as she endeavored to 
back off-the sand-bank; going aboard of her that even- 
ing to see her chief engineer, I found things in an 
awful state in the engine-room. In the first place, the 
designers had provided insufficient bearing surfaces, 
and the bearings would not run cool without a little 
water on them; as the water service was connected to 
the circulating water side of the condenser, when 
she went ashore the sandy bottom was churned up by 
the propeller, and this water, heavily charged with 
sand, was circulated through condenser, and also 
reached the crank pins and main bearings through the 
water service, with the obvious result. The water 
service should always be entirely shut off in going 
through the Canal, but in this case it was impossible. 
Sand-storms frequently occur in this region, and it is 
imperative to close up everything, both skylights, ven- 
tilators, etc., while the storm lasts, and tie up the ves- 
sel to the bank. 

Sand, in my opinion, has its proper use, not abuse, 
in the engine room, and troublesome brasses may be 
successfully treated by its intelligent application; per- 
sonally, I should not hesitate to use it when occasion 
or circumstances demanded, and of this, the individual 
and “common sense”. engineer must be the judge. 

John Creen. 


A CHEAP FEED-WATER HEATER 


E had a large stone crusher, situated about 3 miles 
from the fresh water supply and with the idea of 
economizing in fuel, we rigged up a feed-water heater 
as shown in the sketch. The exhaust steam was used 
to heat the water, which was taken direct from the sup- 


ply pipe line. ’ 
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The casing A is a section of 12-in. wrought iron pipe 
with a standard ‘flange on either end. The diameter of 
these flanges is 19 in., so we cut 2 pieces of 14-in sheet 
iron to match and drilled bolt holes to correspond to 
those in the flanges. In the central part of these %4-in. 
plates we drilled 13 2-in. holes and inserted 13 2-in. lo- 
comotive boiler tubes cut to the right length. Rolling 
and beading these tubes made a good water tight joint. 
Matching the flanges on either end we placed other 




















HOME-MADE FEED-WATER HEATER 


flanges with a short nipple and on the other end of the 
nipples placed 12-in. to 3-in. reducers. Into these re- 
ducers is screwed the feed-water pipe. 

On the top and bottom of the 12-in. pipe are bolted 
4-in. flanged nozzles and to the one on the bottom is 
connected the exhaust line from the crusher engine. 
From the top nozzle another pipe exhausts into the at- 
mosphere. 

Thus, we have the feed water .in the tubes and the 


‘ exhaust steam circulating on the outside and with this 


arrangement the water was raised 140 deg. F. 
R. A. Anderson. 


WATER AS LUBRICANT 


REFERRING to the article in your issue of June 15, 

1912, by Joe Bush and to Mr. Mason’s letter in 
your issue of July 15, in regard to the use of water 
instead of oil or grease on bearings that persist in run- 
ning hot, we have been discussing the question of 
water lubrication in your publication during past 2 yr. 
in our advertisements and special articles. We have 
shown the test of Magnolia metal by the United States 
Government using water as a lubricant up to 600 Ib. 
per square inch, the limit of machine, 490 r.p.m. for 5 
hr. Magnolia was tested against white brass and a 
conventional high grade babbitt of the same composi- 
tion as Magnolia, but not specially treated with graph- 
ite, etc. In this water test the genuine Magnolia 
proved to be 200 per cent superior antifrictionally to 
the imitation and 1100 per cent superior to the white 
brass and showed the remarkable low-frictional co- 
efficient of 0.0008. Whereas in the same series of tests 
by the Government when sperm oil was used as the 
lubricant the smallest coefficient of friction was 
0.0011875. 

Inasmuch as Magnolia has run for years on bear- 
ings without any lubrication and always shows a 
saving in lubricants and permits of the use of cheaper 
oils, it is a fair inference that there are many trouble- 
some bearings where water lubrication can be used suc- 
cessfully and to advantage in conjunction with Mag- 
nolia metal. Magnolia Metal Company. 
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STOPPING ENGINE WITH LOOSE PISTON 


J WAS very glad to hear from your readers, their 
ideas of what to do in case of a piston rod coming 
loose in the crosshead. 

They have none of them seemed to get the idea I 
have in mind. As to what to do after the engine is 
stopped might be an interesting question, but what is 
the safest way to stop is my question. 

In the 3 answers, each one says shut off steam as 
quickly as you can. I wonder if this is the best thing 
to do. In my 40 yr. operating engines I have had 2 
experiences with loose rods backing out. Now, my 
experience has taught me not to shut off the steam 
quickly. First, while the engine is under steam, there 
is compression holding the piston back and we get the 
advantage of all the slack there is in the keying of 
crosshead crank pin and main bearing. Now, to my 
mind, the first thing to do is to stand at the throttle 
and slowly shut off the steam until the engine com- 
mences to slow down, then you are sure the wheel 
has lost its momentum and steam may be safely shut 
off. The piston will strike a little farther as soon as 
compression is gone, and if strain is shut off before the 
flywheel loses its momentum it might bump out the 
cylinder head or break the crank pin. Student. 


REMEDY FOR HEATING TROUBLE 


ON page 640-641, June 15 issue, P. C. asks for advice 
as to the manner in which to install a heating sys- 
tem and gives illustrations. His layout, Fig. 1, will 
give trouble, as he has not provided for expansion in 
his radiators, and buckled and leaky piping will result. 
The radiators will have to be built like the illustration, 
introducing an elbow and expansion member. 

Figure 2 looks all right, if the radiators are built 
as per sketch herewith. I do not think much of his 
siphon connection shown in Fig. 3 as a vacuum pro- 
ducer. If he has to introduce any live steam into the 
system to make up any deficiency in the exhaust, the 
sketch shows a good way to do that. 
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RADIATOR WHICH TAKES CARE OF EXPANSION 











If he wants to reduce the back pressure to the low- 
est amount, the proper way to do it is to put a small 
trap in each radiator and a small by-pass for the air 
past the trap, then put his ejector or vacuum pump on 
the main return line. The patents on the vacuum 
return line systems having run out, he is at liberty to 
use it and a number of firms are now selling the small 
traps, or motor valves, as they call them, for this pur- 
pose, and would be glad to send him catalogs, etc., 
explaining the operation of the systems in conjunction 
with their valves. One trap that will accomplish this 


object is shown on the front cover of the issue of Prac- 
tical Engineer in which P. C.’s letter appears. 
W. T. Menizer. 
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BELT SHIFTER 


ACCOMPANYIN G sketch shows a belt shifter, sev- 
eral of which I have installed and would recom- 
mend it as a satisfactory arrangement. 
I noticed in the June 1 issue of Practical Engineer 



































LEX LAGS 
i 0 z . 
fl : 
2uA STICK 
ra 
IN NOTCH O07 OF GEAR 
NOTCH Ugx3'STICK 
jd, da Zz 
° # ] 
. ] cS 
ies ack Ser 70 PREVENT 
ree 3 1PON THREADED LONG SPLITTING 
SHAFTER LEVER -/ AF SOAS 70 HAVE NUT ON 
807704 











DETAILS OF BELT SHIFTER 


a shifter designed by T. E. Wilkinson. I believe mine 
is more simple, easier to construct and will answer 
the same purpose. John U. Ott. 


CHASING THE KNOCK 


NE day last week the cross compound Filer and 
Stowell engine of 450 hp. at the Standard Knitting 
Mills got into trouble. The crank on the high-pressure 
side of the engine worked loose after having run about 
a year and a half. With some help the engineer drilled 
2 holes in the hub of the crank and shaft, tapped them 
out and put in steel bolts, which seemed to make the 
job all right. 

But before he had found out that the crank was 
loose, there had been a knock in the cylinder and, of 
course, he took out the piston. Finding nothing, he put 
back the piston and then finding that the crank was 
loose, made the repair as above noted. After the crank 
was all right, they started up the engine, but found 
that the knock was still in the cylinder, only worse 
than ever. 

In the boiler room are 2 250-hp. Stirling boilers. 
Of course, when the engine gave trouble everybody 
went into the engine room, fireman and all, and the 
latter forgot his boilers entirely. He had cut one out, 
but kept the other fired up.to drive the engine. They 
were starting up and shutting down, and first thing 
they knew, the fireman looking at his boiler found 
that it was dry as a chip and every tube in the top 
shell was blowing steam strenuously. The engineer 
said that he thought the steam had become super- 
heated and that was what caused the knock. 

We asked him if he was sure that he had put the 
piston back just as it was before he took it out. He 
certainly was sure, but we took the head off anyway 
and to get the piston in center we had to shift it about 
3/16 in. We thought the piston rod must be bent, but 
when it was put in a lathe it was found to be true. 
We put it back in the cylinder, centered it up and 
started the engine and she went off all right. It seemed 
that the engineer had put the piston in wrong side up 
and that was the cause of the pound in the cylinder. 

All of which goes to show that after an engine has 
been running some time, the parts must be put back 
in the same way that they are taken out in order to 
to insure a fit. 
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Work and Crouble 
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Cracked Suction; Balky Lubricator 


THE accompanying sketch, Fig. 1, shows how a 

suction pipe to a pumping engine was cracked, and 
how it was fixed so as not to be out of service very 
long. The crack was close to the flange and all the 
way around, from some cause unknown. 

It happened in the winter time when the ther: 
mometer was playing tag with the zero mark, which 
caused the consumption of water to be considerably 

















FIG. 1. CRACKED SUCTION PIPE SURROUNDED BY WATER 


increased on account of the consumers leaving their 
hydrants open to keep them from freezing and burst- 
ing the pipes. 

To have a new pipe made and put in would keep 
this unit out of service too long, as the supply on hand 


would soon be exhausted. It was decided to build a. 


wali around it with brick and cement mortar and to 
keep it filled with water to seal the crack. It took 
a couple of hours to make the wall and one hour to 




















FIG. 2. LUBRICATOR CONNECTION THAT FAILED TO WORK 


let it set before water was turned into it. Water was 
taken from the discharge of the pump by a pipe, the 
supply being regulated by a valve. It was in use 
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some time and gave no trouble except to keep the pit 
full of water. 


Figure 2 is a sketch showing how a boiler lubricator 
was piped to a dynamo engine. A is a %-in. stop 
valve; B is a plug valve with 3/16-in. opening and the 
coil pipe is % in. It never did feed very freely, but 
after several months it got so it would not feed at all. 
This showed that there was not enough pressure to 
make it feed and that the steam must be throttled by the 
plug valve B. So it was decided to take the plug valve 
out and put in %4-in. pipe. This was done and a %-in. 
stop valve put at C, so the lubricator could be taken 
off without shutting the steam off the steam pipe. 
After these changes were made it worked nicely. 

The plug valve was examined and we found the pas- 
sage was stopped up with charred cylinder oil, which 
was of a low grade. The oil passing from the lubri- 
cator into the 14-in. pipe was vaporized with the steam, 
and part of it was carried up through the plug valve 
with the steam where it lodged and became charred, 
filling up the passage. L. K. 


Home-Made Hose Clamp Holder 


IN the accompanying drawing is shown a simple method 

of constructing a hose clamp and its use. To connect 
a nipple and hose coupling to a hose: first, the nipple 
is screwed or forced into the hose to its proper position; 


























HOSE CLAMP HOLDER 


second, the hose clamp is placed around hose and then 
is placed in hose clamp holder as shown in drawing; 
third, the hose clamp holder is put in a vise and brought 
together until the hose band is clamped around hose up 
to its proper tension, the bolt is placed in its position 
and tightened by means of a screwdriver. 


Lewis A. Danner. 
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Gage Glass Substitute 


MUCH trouble was experienced at the end boiler of a 

battery by the frequent breaking of the gage glass, 
owing to the draft from a large door located directly 
opposite, so that it was necessary to keep on hand an 
extra set of glands with grummets already fitted to a 
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FIG. 1. THE GAGE GLASS SUBSTITUTE 


new gage glass in a convenient place for.the emergency. 

Here a saving was affected by the improvised ar- 
rangement shown in Fig. 1. This was made from a 
piece of 3-in. pipe, capped at both ends and with a hole 
drilled and tapped in the center of each cap to receive 
a small valve bonnet. A float was procured with a rod 
extending through each stuffingbox of the valve bonnets 
and graduations on the steam pipe connection, shown 
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FIG. 2. FEED-WATER HEATER CONNECTIONS 


at E, were made by painting the pipe black and the 
graduations white. 
Watch the Connections 


HIS is an important point that should not be over- 
looked on taking charge of a strange plant. In a 


certain plant, as shown in Fig. 2, was a feed-water heater 
with the drip connection at F discharging through the 
trap G into the connection to the blowoff line from the 
boilers and to the blowoff tank H. - 

Before starting up one morning, the boilers -were 
blown down; the plug cock in the drip line was 
closed, as usual, during this time, to prevent water from 
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backing up from the blowoff tank to the engine, and 
after the boilers were blown down, the. plug céck on the 
drip line, through forgetfulness, was not opened, with 
the result that when the engine was started the heater 
coils filled with condensation from the exhaust. The 
engine began giving prominent indications of water in 
the cylinder; there was imminent danger and a brief 
shutdown was necessary. 

It was readily called to mind that the drip was closed, 
as the proper water level in the boilers had been deter- 
mind only a short time previous. d 

The writer took charge of a plant a few years ago 
that had a heater of the closed type, like the one illus- 
trated herewith. Evidently the mud blowoff shown at 
J had not been opened for a long time, as it was found 
stopped up. At the first opportunity the hand-hole plate 
was removed, and after nearly all the water had run out, 
a wheelbarrow full of mud was taken from the heater, 
and in the future the mud blowoff ‘J, and scum blowoff 
at K, were regularly opened every morning before start- 
ing up, for which purpose they were intended. 

James G. Sheridan. 


Condenser Tube Drill 


THE following scheme was used very successfully by 

the writer for boring out the tubes of a large sur- 
face condenser, where the water was so bad as to 
necessitate shutting down the condenser about 3 times 
a year for cleaning. Various attempts to treat the 
water with compound failed, and the scale was of 
such a character that the use of acid removed but 
part of its constituents, leaving a porous scale in 
The tubes being 
reduced from 1/16 to 1/32 in. at the ends where 
packed, an ordinary drill which would enter the ends 
was that much too small when it got inside, and as the 
scale did not break off from the tubes this amount 
was left, the tubes generally being bright on one side 
and scaled on the other when the drill ran out of 
center. A flat drill was therefore made as shown in the 
sketch. 























Distances A and B were a trifle less than the diam- 
eter of the tubes at the ends. The whole distance C, 
or A plus the offset at F, equalled the normal diameter 
of the full tube between the heater heads. The dis- 
tance D was somewhat greater than the length of 
swaged ends of tubes. E, F, and G are cutting edges 
or corners. The end of the drill would thus enter the 
small ends of the tubes until F came to the head, when 
the rest would readily follow since the smallness of 
the point or leading end allowed certain side motion 
of the drill. As it entered while revolving, it of course 
found its own way. When point G had entered, there 
being 3 points of contact, which 3 points lay along 
opposite elements of a cylinder the axis of the drill 
became true with the axis of the tube. As the drill 
was turned up to size in a lathe, clearance being given 
in the vise with a file, the cutting edges filled out per- 
fectly to the inside diameter of the tube, leaving it 
entirely clean and bright. D. R. Hettrick. 
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CARING FOR THE AIR COMPRESSOR 


Use of Gage on Intercooler; Detecting Leaks in 


Pipe Lines; Record form for Compressed Air Plant 


By Roy W. Eves 


ment in the power plants of many industrial con- 

cerns and railroad shops are kept in the best of 

condition and all repairs anticipated or made as 
soon as noticed, a noticeable condition is that the com- 
pressed air plant receives but comparatively small con- 
sideration as to economical and efficient orperation and 
but little attention is given to the economical use or the 
conserving of this power by proper distribution system 
or the care and inspection of piping around the various 
shops. The air compressor should not be looked upon 
as the step-daughter of the power plant family and 
be abused or neglected, receiving merely the scraps of 
attention from the engineer or machinist. 

There are, for example, in 2. different states, 2 
power plants having duplicate installations of air-com- 
pressors. One compressor in each plant is a 12 and 
18 by 12 by 12 in. duplex, 2-stage, steam driven type 
with poppet intake and discharge air valves. In speak- 
ing of these plants we shall call them “Plant A” and 
“Plant DB.” 
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RECORD OF TEST OF COMPRESSED 


The intercoolers of the 2 machines are each pro- 
vided at the factory with a hole for screwing in a 
1%4-in. pop valve but at both plants a plug was screwed 
into the hole with the probably well defined, but never 
executed, intention of procuring the pop valve later. 

At certain periods, determined by violent signs of 
distress or refusal to keep up the pressure, these com- 
pressors were repaired or partially overhauled. After 
about 6 yr. of operation under these conditions, some- 
one in authority ordered the compressor in Plant A 
thoroughly overhauled. As a result, this machine re- 
ceived a new crank-shaft (the old one had been broken 
and the new one lying around rusting for 3 yr.), new 
main bearings, new brasses all around, the high-pres- 
sure air cylinder bored out, a big accumulation of bone- 
hard carbon taken from behind the piston packing 
rings of the air cylinders, new tubes placed in the in- 
tercooler (these had been lying around for 2 yr.), the 
air valves being beyond repair were replaced with new 
ones, the Meyer steam valve gear was adjusted, and 

.a few other needed repairs were made, all under the 
direction of an expert. 

At this time a pop-valve and duplex pressure gage 
were placed on the intercooler, one side of the gage 


being screwed into the intercooler and the other con- 
nected through a %4-in. pipe line to the receiver. A 
tee was put into this line and connection made to the 
automatic governor. This connection had previously 
been made direct to the discharge pipe just over the 
cylinder and consequently all the pulsations of the 
discharging air were transmitted to the governor 
causing it to wear rapidly and give an unsteady flow 
ot steam. 


Gage on Intercooler Shows Valve Leakage 


FOR several days after the compressor had been over- 

hauled the intercooler pressure ran about 19 Ib., 
then 20 lb., where it stayed for several weeks. This, 
then was assumed to be the pressure resulting from 
perfect operation of-the air-valve. When some weeks 
later the gage showed 30 to 40 Ib. in the intercooler it 
looked like time to do something. High pressure in 
the intercooler is the direct result of sticking valves 
in the high-pressure side. The heads were taken off 
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AIR CONDITIONS IN RAIL WAY SHOPS 


and about 3 or 4 of the valves were found to be stuck 
tight about % in. off the seats. 

All the valves were then inspected and cleaned and 
when the compressor was started the intercooler pres- 
sure again assumed the 20 lb. mark. This occurrence 
has been repeated, with some variations, several times 
since, sometimes a valve “frozen’’ shut, sometimes 
loose, and once a valve was found broken in pieces. 
Of course this is a rather abnormal condition for a 
compressor, but at times this trouble is apt to occur 
to any machine, and a machine of the same design is, 
of course, liable to the same trouble. Another com- 
pressor in this plant, installed at a later date, equipped 
with mechanical intake valves, and having had a gage 
and pop valve put on when first installed, has given 
no such trouble. 

Besides being a very uneconomical state of opera- 
tion, running the compressor with the valves stuck is 
a very dangerous practice for 2 reasons. One is that 
the intercooler is not usually built to withstand full 
operating pressure. Another is the churning of the 
air through the small valve openings back and forth, 
rapidly heats it to the point of ignition of the oil in 
the piping, receivers and cylinder, causing what is 
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known as a “receiver explosion.” Alexander M. Gow, 
in Engineering News says that receiver explosions are 
of far more frequency than any statistics or inquiry 
would indicate, for engineers are usually very reticent 
about reporting a matter of this kind. In the plant 
under discussion a receiver explosion occurred one 
night. The receiver tank and piping for about 6 ft. 
above the receiver was red hot. Some boiler makers 
using air hammers inside a boiler were almost over- 
come with the fumes coming from their air hammers. 

One day when the pop valve was very busy reliev- 
ing some excess pressure in the intercooler, the ma- 
chinist foreman screwed down the adjusting spring 
until the noise ceased and was so well satisfied with 
the result of his work that he suggested to the engineer 
that he shut off the air from the low-pressure gage 
“to save wearin’ ’er out.” He said that he never had 
to spend so much time working on that compressor 
until someone put “that ’ere pop and gage on ’er.” 

Now, in the other plant, B, the engineer never 
worries about the condition of his air valves for his 
compressor still remains unequipped with low-pres- 
sure gage and safety valve. 

In this plant the Meyer cutoff valves are set at 
over 3% cutoff. Setting the valves at slightly more 
than 4% cutoff will enable the compressor to pump up 
to pressure unless the steam is very low. They can- 
not be set for less than this as it would cause the 
machine to have “dead” points when the governor 
had the throttle closed, but it is not necessary to set 
them as high as 3%, thereby losing the benefit of a lot 
of expansion, 


Locating Leaks 


HE foregoing illustration is’ merely to show what 

conditions may exist in a plant where everything 
seems to be in good shape and operating economically. 
Outside of the engine room there may be things that 
seriously detract from economical operation, such as 
leaks in the piping system. A steam leak is always 
visible and looks so aggressively wasteful that it is 
usually repaired at once, but, as an air leak cannot be 
seen and, unless an unusually quiet shop, cannot even 


be heard, it is allowed to go on and on, continuously: 


wasting coal and compressor capacity, until a wave 
of economy sweeps over the plant. 

There are 2 ways of testing for air leaks; one is 
by painting the joints with soap-suds, a very tedious 
task requiring a great deal of care and work, and the 
other, by pumping the piping system full of water at 
about 50 per cent greater pressure than the highest air 
pressure carried. A connection can be made to the 
boiler feed pump and warm water, of about the same 
temperature as the compressed air, can be used for the 
test. For detecting leaks in underground piping, the 
ground over the pipe line for quite a space should be 
covered for about 2 in. with water. This is not an 
infallible method of locating a leak as the leaking air 
may travel through fissures in the earth to a point 
quite distant from the source of the leak, but it is 
worth trying, at any rate. 


Recording Conditions in Air System 


ACCOMPANYING chart, which is a record of a test 

of an air compressing plant, might be of some interest 
to engineers and suggest to them a plan for making 
tests along similar lines at certain intervals so as to 
have a permanent performance record of their air 
system. 
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The compressors used in the plant are a 500 cu. ft. 
Laidlaw-Dunn-Gordon compressor and a 690 cu. ft.. 
Franklin, both machines duplex, 2 stage, steam-driven. 
The manufacturers rating of the L. D. G. compressor 
is 500 cu. ft. free air per minute, 80 lb. steam pressure, 
100 lb. air pressure, 100 r.p.m. (300 ft. piston speed), 
and that of the Franklin compression 690 cu. ft. free 
air per minute, 80 lb. stearn, 100 lb. air, 150 r.p.m. 
(330 ft. piston speed). 

To obtain for the purpose of this test, the volume 
of air compressed, a Veeder No. 14 ratchet counter was 
placed on each machine and connected to an eccentric 
rod so as to register the total number of revolutions 
made by each compressor in any given time. These 
counters were read each hour by the engineer and the 
figures used to calculate the volume of free air ctom- 
pressed during that hour. From this the volume per 
minute was figured and marked on the chart as shown 
in the upper sections of the 2 halves of the chart. 

The upper section the line marked “Compressor 
Capacity” shows the capacity of the compressor or 
compressors operating at the hours represented by the 
vertical lines of the chart. 

The lower section, marked off in pounds gage pres- 
sure, shows the steam and air pressure during the 
period covered by the test. The solid line represents 
the air pressure at the receiver, as indicated by an 
Ashton rcording gage; the dotted line represents the 
steam pressure as obtained by hourly averages by the 
firemen. The steam line is therefore not exactly accur- 
rate but good enough for the purposes of this test. 

The character of both the steam and air load of 
this plant makes great peaks and valleys in the de- 
mand. This fact can be readily ascertained by observ- 
ing the contour of the curves. The chart shows that 
at the time of lowest air pressure the steam is also low 
and that the compressors were never working at more 
than about 60 per cent of their capacity. On April 2 
and 3 the air line falls an average of 20 lb. below the 
steam during the working hours. This would indicate 
that something was wrong with the compressors. It 
was found on this occasion, after a long search, that 
the gate of a valve used to cut off the exhaust from 
one of these compressors to one of the feed-water 
heaters had dropped off the stem and had nearly 
closed the opening for the exhaust. After this valve 
was opened up the record shows up a little better. 

The purchase of another compressor was contem- 
plated for this plant, but a perusal of this card shows 
that additional compressors or larger units would but 
aggravate conditions. The only remedy for this trouble 
is additional boiler capacity so that the pressure can 
be kept up and the present compressors worked more 
nearly up to their capacity during the few hours that 
constitute the peak period. 


The lowest volume line on the chart is about 125 
cu. ft. As there are times when practically no air 
is being used about the plant, this would indicate that 
this figure represented the total leakage of the system. 
While this seems to be an immense leakage and repre- 
sents a fourth of the capacity of one of the compres- 
sors, it means but 17% cu. ft. of air at 90 lb. pressure, 
and a hole in the side of a tank or pipe approximately 
13/32 in. in diameter would leak that amount of air. 
In a plant having 6 or 7 thousand feet of piping and 
hundreds of fittings, it is no uncommon thing for the 
small leaks to aggregate a hole of that size. This 
shows the necessity of keeping after the small leaks. 
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Heating System 


WE are contemplating the installation of a steam- 

driven vacuum pump to handle the condensation 
from 5355 sq. ft. of radiation; the main and risers are 
not included in these figures. 

What size pump would you recommend? Will you 
criticise the accompanying blue print, and make any 
suggestions you think necessary? We are thinking 
of employing the stand pipe separator principle to 
dispose of the air. Would the 2-in. pipe leading from 
the pump to the separator be large enough? Would a 
6-in. pipe in place of the 4-in. be too large to obtain 
good results? Is the receiving tank necessary, or 
could we hook the pump direct to the return with the 
necessary bypass, etc. ? se 
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PLAN OF HEATING SYSTEM 


A. As to the size of vacuum pump to use with 5355 sq. 
ft. of radiation with mains and risers added, I should 
recommend a 6 in. and 8 by 12 in. vacuum pump and 
run the discharge of the pump into a good sized re- 

ceiving tank to separate the air and also act as a re- 

servoir for returns and feed water. You would need 
a boiler feed pump to feed the boiler from that tank, 
as the vacuum pump would not pump against the 
pressure which runs it. 

If you wish to use the form shown on the blue 
print you would need to have a separate boiler to run 
the vacuum pump on which you could run pressure 
high enough to do the work, and then have the stand 
pipe under the 6 in. separating pipe high enough to 
overcome the pressure in the heating boiler when 
it could run by gravity into the boiler. 

As to the size of separator pipe, the 6 in. pipe 
would probably be the better. 

The receiving tank between the return pipe and 
the pump is not necessary but it will do no harm. I 
should set the vacuum pump as low as you conve- 
niently can and still be able to get at it when repairing. 


You may need an injection pipe for cold water con- 
nected into the suction of the vacuum pump unless 
you have some other way of cooling the returns. 
There are many good ways of doing that and getting 
the value of the heat at the same time, one of which 
is to run it through a cooling coil which may be a 
radiator. Samuel E. Balcon. 


Steam Pumps; Injectors 


[F a feed pump continually becomes steam bound, how 
can the difficulty be remedied without changing the 
temperature of the water? 
2. How does an injector force steam’ into a boiler? 
3. Why is a suction pipe on a pump the largest? 
4. Why is the steam piston the largest? 
W. B.S. 


A. In order that a pump may handle hot water, the 
water must flow to the pump in any quantity required and 
without any effort on the part of the pump to induce the 
flow. As soon as the pump assists the flow of hot water 
in the suction pipe, vaporization of the water takes place 
which prevents the pump raising water and causing it 
to become “steam bound.” 


If the pump is continually becoming steam bound, the 
only permanent and satisfactory method of remedying 
it is to arrange the pump and heater, or other source of 
supply, so that the latter is the higher by at least 2 ft.; 4 
ft. would be better. 

Where there is some elevation, but not enough, the 
pump will become steam bound more or less, and if it is 
not convenient to make the changes as above, at the time, 
fair temporary results can be obtained by connecting a 
small pipe to the discharge cap, or at the base of the 
air chamber, and let it discharge back into the heater 
again if handy. Have a valve in this pipe so that the 
amount of discharge can be regulated and thus permit 
the steam to escape with very little waste of water. 


2. When the steam is first turned on to operate an 
injector, the steam enters the combining tube with con- 
siderable velocity, ranging from 1500 to 3000 ft. per sec., 
depending on the pressure. The steam creates a vacuum 
in the tube by exhausting the air and the water immie- 
diately flows in to the tube where it condenses the steam, 
and at the same time is given a greatly increased velocity 
by the steam. 

This velocity is sufficient to cause the stream of water 
and condensed steam to enter the boiler from which 
steam is taken to operate the instrument, or, in fact, into 
a boiler in which the pressure is higher, by as much as 
20 to 25 lb. or more, depending on working conditions. 

Most injectors are what are called single tube instru- 
ments in which the function of lifting the water and 
forcing it into the boiler is done in the one tube, but there 
are a number of instruments called double tube, wherein 
the water is raised by one tube and passed on to the 
second tube which completes the work by forcing the 
water into the boiler. 
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Most single tube instruments are what are called 
“automatic,” that is, should the supply of water be mo- 
mentially interrupted, the injector will start again of its 
own accord as soon as the supply of water is restored. 
On the other hand, practically all double tube instruments 
will not start again under the same conditions, but have 
to be started all over again by the operator. 

3. Usually a pump, no matter what the design or 
service is, obtains its supply of water from some source 
which is open to the atmosphere so that the pressure 
of the atmosphere necessary to force the water to the 
pump rarely exceeds about 13 lb. in everyday practice, 
at which pressure the velocity of the liquid is slow. 

The pressure of the water under discharge, is usually 
from 2 to 20 or more times this pressure, and the greater 
the pressure ,the greater the velocity and consequently 
the smaller the pipe necessary to convey a given amount 
of water. 

4. On a steam pump used for feeding a boiler, or 
other high pressure, it is necessary to have an excess 
of area on the steam piston, in order to overcome friction 
and to create an excess of pressure in the discharge line 
above boiler pressure, otherwise as soon as the pressure 
in the line plus friction, equalled the steam pressure, the 
pump would be “balanced,” and stop. 

For boiler* feeding purposes, it is necessary to have a 
pressure in the feed line of about 20 to 30 Ib. in excess 
of boiler pressure in order to overcome friction of pipe, 
valves and fittings, and to insure a steady and even flow 
of feedwater. G. H. Wallace. 


Cards for Criticism 


SEND herewith 3 cards and I should like to know 

what you have to say about them. Both engines are 
slide valve, the Russell exhausting to atmosphere, the 
Ridgway into heating system, with back pressure of 
3 lb. What makes the jog in the compression curve on 
the Russell card? Please give all the information you 
can on these cards. }. Aw. 


Diagrams A and B in Fig. 1 are from a Russell 
engine 12 by 14 in. running at a speed of 265 r.p.m. 
Boiler pressure 80 lb.; scale of spring 40 Ib. 

These diagrams would have made a much better 
appearance if a 50 lb. spring had been used instead of 
the 40 lb. spring, which latter is responsible for the 
rise of the initial pressure line above normal, and the 
sudden drop of the steam line at each end of the 
stroke. The high speed of the engine, and the sudden 
impulse given the indicator piston at the moment of 
admission, combined with the inertia of the moving 
parts serve to carry the pencil above the line of actual 
boiler pressure measured from the atmospheric line, 
and then the spring causes the pencil to drop several 
pounds below boiler pressure from whence it finally 
settles to‘normal. The jog in the compression curves 
is caused by the compression of the steam remaining 
in the clearance space until its pressure attains the 
height of the horizontal lines in the compression 
curves, where it remains for an instant until lead 
opening occurs. 

Regarding valve adjustment for admission and cut- 
off the lines show up fairly well. There is, however, 


a difference of 3.55 lb. between the mean effective 
pressure shown by the diagrams; diagram A showing 
44.65 lb., while B shows 48.2 lb. m.e.p. This fault 
could be remedied by a slightly later release on A, 
where the terminal pressure is 23 lb. above the at- 
The point of cutoff on B should also 
The i.h.p. developed by the 


mospheric line. 
be made a little earlier. 
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engine is 98.3 and the steam consumption is 28.4 Ib. 
per i.h.p. per hr. 

The two Ridgeway engines from which diagrams 
No. 2 and No. 3 were taken would show a higher 
efficiency if the load on each was increased by at least 
50 per cent, and the engine from which card No. 3 
was taken would easily stand an increase of 75 per 
cent in load. With the exception of a few minor 
faults, the diagrams from both engines are good. But 
they would show up much better if either the load was 
increased, or else initial steam pressure reduced, espec- 
ially on diagram No. 3. Both engines have consid- 
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CARDS FROM A RUSSEL ENGINE 
CARDS FROM RIDGEWAY ENGINE 


able compression. This should be reduced, and ad- 
mission should take place earlier, on both ends of 
both engines. 

The vertical admission lines and the compression 
curves should meet at a point located at about %, or 
at the most % the distance between the atmospheric 
line and the point at the highest initial pressure, 
whereas, they now merge together very near the 
highest portion of each diagram. The cushion result- 
ing from compression will bear reducing to some ex- 
tent, although engines of this class running at high 
speed require more compression than do those of 
slower speeds. The admission lines on No. 2 diagram 
show in a minor degree the same fault as does the 
diagram from the Russell engine, the cause of which 
has already been explained. 


FIG. 1. 
FIGS. 2 AND 3. 
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M.e.p. shown by card A of diagram 2 is 25.65 lb., think there is an error here. The difference in diam- 


while that of card B is 27.05, a difference of only 1.4 
lb., and this difference could be eliminated by ad- 
justing the valve so as to cut off slightly later on A. 

Release also occurs a little earlier on A than it 
does on B, and this also tends to reduce the work 
‘area of card A. Although cutoff occurs at about 5 
per cent of the stroke the engine develops 49.6 hp., and 
the steam consumption is 29.63 lb. per i.h.p. per hr. 

Referring to diagram No. 2 the steam consumption 
is still higher being 30.16 lb. per i.h.p. per hr., but as 
before stated the steam consumption could be greatly 
reduced by increasing the load. 

The m.e.p. shown by card A of diagram 3 is 24.8 Ib. 
and that of card B is 22.5 lb. This variation of pres- 
sures in the 2 ends of the cylinder is due to 2 causes. 
First the point of cutoff on card B is slightly earlier 
than that on card A, and release occurs considerably 
earlier on card B, than it does on card A. 

The point of cutoff on diagram No. 3 occurs at 
about 3.8 per cent of the stroke. The horsepower de- 
veloped by the engine is 44.5, and the steam consump- 
tion is 30.16 Ib. per ih.p. per hr. In all the foregoing 
calculations for steam’ consumption 3 per cent of* the 
piston displacement was added to allow for clearance. 


Cards from an Air Compressor 


CAN you give us any information, either through 
your magazine, Practical Engineer, or by let- 
ter, concerning the accompanying cards taken from 
a compressor where I work? We would like to 
know the cause of the heel marked X on the dia- 
gram. B. H. 

A. The correspondent has submitted 2 indicator 
cards from the high pressure air cylinder of an Inger- 
soll-Rand straight line steam driven 2 stage air com- 
pressor. One is at 75 lb. gage pressure and 110 r.p.m., 
the other at 115 lb. gage and 75 r.p.m. He asks par- 
ticularly for an explanation of the “heel” or drop in 
the inlet line at beginning of the intake stroke. 

This is generally understood as due to the slight 
vacuum necessary to open the piston inlet valve, yet 
a slight pressure is necessary to overcome the inertia 
of the ring valve, starting from a state of rest. The 
amount of work or energy represented by the area 
of this heel is but the slightest fraction of the. total 
area of the card, so that it does not seriously affect the 
economy of the machine. It is doubtful if it amounts 
to'l per cent of the total work shown on the card. 

While a card from a cylinder with a Corliss inlet 
valve would not show any heel (if the valve is prop- 
erly set), yet the power required to operate the me- 
chanical gear of the Corliss valve is probably a greater 
percentage of the total than that indicated on the pres- 
ent card. It may amount to 2 or 3 per cent of the 
total power used in the compressor. But the air card 
will not show it. 

It is impossible to make any accurate analysis of 
the performance of the compressor from these cards. 
The corresponding low pressure cards are needed to 
make such an analysis. 

The long slope to the expansion line suggests one 
or 2 things: either the discharge valves were leak- 
ing, allowing compressed air to return to the clearance 
space; or a large clearance has been allowed in this 
cylinder to properly proportion the volume of the high 
pressure cylinder to that of the low. 

Your correspondent gives the cylinder diameters 
as 21% in. and 15% in. The writer is inclined to 





eters would be greater, unless there was some spe- 
cial reason for scuring this ratio. If these diameters 
are correct, however, the large clearance volume indi- 
cated is probably intentionally provided so as to re- 
duce the displacement volume of the large-diameter 
high pressure cylinder to more nearly the proper ratio 
to the low pressure displacement volume. 

{f the latter is the case, the large clearance rep- 
resents no lost power, for the clearance air gives 
back its energy in re-expansion. But if the large 
clearance indicated is due to leaking discharge valves, 
it represents lost power and diminished output of air. 

The general character of the discharge lines in 
these cards would suggest that the discharge valves 
were not working freely, but they were probably 
“gummed up” with old oil on their sliding surfaces, 
or else not oiled at all. The discharge line with free- 
moving valves would show a series of short, sharp 
“peaks and valleys” instead of the wide sweeps ap- 
pearing on these cards. 
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CARDS FROM THE HIGH PRESSURE CYLINDERS OF AN AIR 
COMPRESSOR 


As already stated, both high and low pressure air 
cards are needed as a basis of any investigation of 
the performance of the compressor. 

Lucius I. Wightman. 


I submitted to you 2 indicator diagrams taken from 
the h.p. cylinder of an Ingersoll-Rand class AA-2 steam 
driven straight line 2 stage air compressor, asking in 


‘particular for the cause of the heel or fall in the intake 


line at beginning of the stroke and have received your 
reply. 

This point is not clear to me for several reasons; 
first, I don’t see where any vacuum is formed when 
the lowest point of the heel is still over 18 lb. per 
sq. in. over atmosphere; second, while the intake on 
the l.p. is, as you remark, a valve without spring, yet 
I don’t see how the inlet om the l.p. affects the h.p. 
intake in such a manner. 

The suggestion which I have to offer is that the 
intake valves being of larger area on one side than 
the other, and also assisted by a weak spring, that 
the pressure in the cylinder must fall below the 
pressure in the intercooler before the valve can open. 
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As soon as the valves opens the pressure acts upon 


the same card and the valve becomes balanced. 
B. H. 

A. The suggestion you offer as to the cause of the 
“heel” on the card submitted is, in part, a correct 
explanation of the phenomenon. 

In our former letter we overlooked the fact that 
this was a straight line compressor, in which the 
piston inlet (or Hurricane Inlet) valve is used only 
on the low pressure cylinder, while the high pressure 
inlet valves are of the poppet or direct lift pattern. 
On cross-compound compressors of this make, the 
piston inlet valve is.used on both cylinders and we 
had this in mind when we wrote before. 

In the machine in question—the Ingersoll-Rand 
“AA-2”—the high pressure inlet valves are balanced 
to this extent; the spring is so designed that when the 
valve is on its seat, there is only a sight tension in 
the spring (enough to prevent chattering) ; but when 
the valve is open, the spring is in considerable ten- 
sion. And it is this higher tension which closes the 
inlet valve instantly at the end of the intake stroke. 
You will readily see that there is no need for having 
much spring tension to hold the valve to its seat, as, 
when the valve is not open for intake, there is air 
pressure in the cylinder to hold the inlet valve tight 
on its seat. 

Assume that you have 30 Ib. pressure in your 
intercooler and that your piston has just finished a 
forward stroke. Both inlet and discharge valves on 
the forward end of your high pressure cylinder will 
be closed, while the piston is momentarily at rest. 

The pressure in your clearance space will be just 
the same as your discharge pressure, say 100 Ib. The 
discharge valves will be closed (having been closed by 
their spring), but will be balanced. That is, they will 
have 100 Ib. pressure on both sides of them. The in- 
let valves will have 100 lb. pressure on one side and 
30 Ib. on the other; they will be unbalanced 70 Ib. 

Now let the piston start on its back stroke. The 
clearance air will at once expand, and lower its pres- 
sure. This at once unbalances the discharge valves, 
so that live air pressure (or discharge pressure) is 
exerted to hold them shut. 

This clearance air will expand, as the piston moves, 
until it comes down to 30 lb. pressure, when the dis- 
charge valves will be balanced 70 Ib. and the inlet 
valves will be exactly balanced, 30 lb. on both sides 
of them. 

Now let the piston move still further, so that the 
clearance air expands until its pressure is a trifle less 
than 30 lb. It will do this, because there is a slight 
spring tension holding the inlet valve on its seat. 
But when the difference in pressure between the 30 
lb. intercooler pressure and the clearance pressure is 
sufficient to overcome this slight spring tension, the 
inlet valve opens and air at 30 Ib. rushes in from the 
intercooler. 

The “heel” on your card is caused by this slight 
fall in pressure, required to overcome the “seating 
tension” in the inlet valve spring. Also, there is the 
inertia of the valve necessary to be overcome to get 
the valve in motion. 

An absolutely perfect valve would cause no “heel” 
on the card, for it would be perfectly balanced, there 
would be no spring tension to overcome to open it, 
there would be inertia. But as it*is not possible to 
make a perfect valve, the builder can only make one 
as nearly perfect as possible. 

And, as we said in our former letter, the area 
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added to the card by this heel is such a small per- 
centage of the total area that it represents no appre- 
ciable loss of power. 

We hope that this explanation makes the matter 
clear and regret that our former letter overlooked 
the fact that on this particular compressor the high 
pressure inlet valves are not of the piston inlet type. 

Lucius I. Wightman. 


Strength of Connecting Rod Bolts 


WILL you kindly tell me how to calculate the pres- 
sure per square inch on the connecting rod bolts from 
a steam pressure of 130 lb. gage, cylinder 22 in. in 
diameter? There are 2 bolts holding this strap, 13 
in. in diameter. As the bolts are in a shearing stress, 
what factor of safety do you allow, and how can I tell 
what size bolts will do the work? oa, €. 
A. The bolts are in shear at 4 points and resist 
380130 
—— = 12,350 Ib. 





a stress of 
4 
The cross sectional area of a bolt 13% in. in diameter 
is 1.485 sq. in. and the load it sustains at each end is 
12,350 





= 8315.5 Ib. 
1.485 
Steel suitable for connecting rod bolts has a shear- 
ing strength of 45,000 lb. per sq. in. The factor of 
45,000 
= 5.4. 





safety under such conditions is 
8315.5 
It is customary in machine design to fix the allow- 
able stress per square incl and design the part for the 
stress. From 6000 to 10,000 Ib. is allowed on steel, 
according to the quality. F. L. Johnson. 


Trouble With a Distillate Tank 


[ HAVE been having some trouble with a distillate 

drum for engine supply. The drum has no vent of 
any kind and when the pump is taking oil from it 
the plug has to be removed to do away with the 
vacuum. When it is not in use the plug is screwed 
down tight to prevent evaporation. It does that all 
right but in the middle of the day when the sun is hot 
the confined air in the drum expands and forces. gallons 
of distillate into the carburetor. This overflows and 
that oil is wasted. 

I have little pet cocks for ventilators but these 
waste as much by evaporation as by allowing it to 
overflow so I do not use them. Do you think a coil 
of ‘small copper tubing, one end to the air and the 
other soldered to the drum, would remedy the trouble 
and prevent the loss of oil by overflow and by evapora- 
tion. If you know of anything I would like to be 
advised as to what is best to do. Ws. 


In place of pet cocks put check valves, one vertical, 
allowing expansion in tank, but closing against out- 
side pressure, and one allowing outside air to enter 
in case of a vacuum, but closing against tank pres- 
sure. These are to go on separate outlets from tank 
and are closed under ordinary conditions. We don’t 
believe distillate from crude oil will evaporate. 

J. C. Miller. 


Down in Kanawha county, West Virginia, a hole ex- 
ceeding a mile in depth is being drilled by the Edwards 
Oil Co. It is stated that the final depth of this hole will 
be limited only by the capacity of the drilling equipment. 
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Suggested Boiler Changes 


[N Practical Engineer of June 15, F. J. asks the opin- 

ion of your engineer readers concerning the diffi- 
culty in a water tube boiler. Some years ago I had 
an experience with this kind of boiler, and improved 
its steaming fully 25 per cent by changing the tiling, 
and removing some of the bricks from top of bridge 
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SUGGESTED OHANGES IN BOILER 


wall, so there was a space of one foot between top of 
bridge wall and lower row of tubes. 

I also removed the lower row of baffle tile and 
placed it within the space of 6 rows of tubes from 
top of tubes, as shown in the sketch, leaving a space 
of about 2% ft. between the end of tiling, as marked 
X on sketch. Albert H. Goff. 


Feeding Boilers; Heating System 


IN answer to C. A. M’s.problem in June 15 issue of Prac- 

tical Engineer, I would say that if his injector is in 
good working order he will have no trouble in feeding 
one or a dozen boilers. We feed 4 200 hp. boilers with 
an injector when the boiler pump is out of order, or 
when the engine is not running to heat the water; the 
injector is connected in on the same feed line that the 
pump works through and gives entire satisfaction, only 
it will not work in conjunction with the pump. 

Regarding P. C.’s heating proposition in the same 
issue, I don’t see that he needs any ejector to help move 
the steam in the coils if the piping is properly propor- 
tioned and means provided for removing the air, steam 
should circulate with little more than atmospheric pres- 
sure. I think his relief valve should be the same size 
as the exhaust pipe. 

I don’t see how he is going to build coils like those 
shown in Fig. 2, and if he does, they will likely tear 
themselves apart, owing to unequal expansion and con- 
traction, for which there seems to be no provision made. 
In the wall coils, sufficient expansion should be pro- 
vided to allow for some pipes being cold, while others 





are as hot as the steam. They should be either miter 
or corner coils; if miter coils, the shortest spring piece 
for 2-in. coils should be at least 24 in. long for 20 ft. 
coils and longer for coils of a greater length. ‘ I have 
built many of these coils of 1% and 1%-in. pipe and in 
lengths up to 1oo ft., and find that for 1%4-in pipe the 
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SUGGESTED CONSTRUCTION OF HEATING COILS 


shortest spring piece should not be less than 20 in. A 
swing check should be used for the outlet and in the 
connections don’t forget to make due allowance for 
expansion and contraction. The accompanying sketch 
shows the types of coils I refer to. 

J. O. Benefiel 


How Many Gages to Carry 


”? 


, R.’s question, “How Many Gages of Water,” in the 

issue of June 15, is a question in which the most of 
us should take more interest. It is a well-known fact 
that the drier the steam is at the throttle, the higher 
the efficiency of the engine. But there are other things 
to be taken into consideration. The first is the water 
supply. In one mill where I was employed there were 
3 pumps that delivered water to the boilers, but as 
they were not properly looked after, there would be 
times that none of them would work. After 1 or 2 
such experiences the firemen would carry their gages 
full of water, when they could get it, with the result 
in this case,.of a wrecked engine, and a man badly 
scalded. 

A boiler, in my opinion, should have at least 2 ways 
of obtaining water, and, as in the case just mentioned, 
there is no excuse for both to be out of commission 
at the same time, I find that with a boiler with a steam 
dome 2 gages of water gives dry steam, and with a 
boiler without a dome 114 gages with a boiler that is 
forced, and 1% gages of water, if the pump does fail, 
the fireman wil have to watch diligently or a burned 
boiler, if not worse, is the result, but if the engineer 
keeps his pumps in working order, the way he should 
be made to do, it will require less coal, the engine 
will run smoother and a better-all around efficiency 
will be obtained. _ Vv. C. Wood. 
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A BATTLE OF STANDARDS 


In connection with the dimensions of Extra Heavy 
pipe fittings, and the attempt to bring current practice up 
to a point more in harmony with the best engineering 
knowledge, a difference of opinion has arisen between the 
American Society of Mechanical Engineers and the man- 
ufacturers of such fittings that promises confusion instead 
of standardization. 

Each side to the disagreement has what it deems 
good and sufficient reasons for its position, and the situa- 
tion seems likely to develop 2 standards which will 
struggle for survival. On account of the fact that in 
the bolting of extra heavy fittings, the factor of safety 
was reduced in some cases to less than 2 while that for 
the pipe was 16 or over it is evident that a change was 
needed. 

The A. S. M. E. and the Master Steam Fitters’ Asso- 
ciation spent much time in correspondence aad compari- 
son of the dimensions used by other nations, but from 
the outcome, apparently did not secure the cooperation 
and agreement of the manufacturers. This seems to 
have been partly due to oversight on the part of the so- 
cieties and partly to the lack of interest of the manufac- 
turers in a subject that vitally affected their business. 

Lists of the Manufacturers’ Standards for standard 
weight fittings and the American Society of Mechanical 
Engineers or U. S. Standard shows that the only differ- 
ence in bolt circles, number of bolts and diameter of bolt 
holes is for 4-in. pipe in which the U. S. Standard as pro- 
posed by the Society is 7% in. instead of the 34 in. of the 
Manufacturers. There seems to be no good reason why 
these 2 should not be brought. into agreement. For extra 
heavy flanges, the 2 standards are in agreement up to 9 in. 
Above this size there are numerous differences. 

The Society or U. S. Standard is heavier, both as to 
material and bolting, than the Manufacturers and in 
many cases is heavier than the dimensions in use in other 
countries. It is also claimed as an advantage that the 
fittings are interchangeable because reducing fittings and 
specials are the same length as regulars for a given size 
of pipe. 

The Manufacturers’ Standard is found to be as strong 
as the foreign advanced practice, and is claimed by its 
advocates to be amply strong for present requirements 
without introducing unnecessary strength and expense. 
Nobody will be likely to take the position that any price 
is too great to pay for absolute safety, but investing in 
fittings simply for the sake of paying more for them 
than is essential does not appeal to good engineering 
sense. In the case of a 16 by 16 in. tee, the U. S. Stand- 
ard calls for a length of 33 in., and the Manufacturers for 
a length of 24 in., sufficient difference to amount to 
something in first cost and in weight of the line to be 
supported. 

The Societies say that they will not reopen the sub- 
ject and the Manufacturers have adopted their standard, 
to go into effect Oct. 1, so it looks as if the innocent pub- 
lic would have to be the goat and choose which of the 2 
standards it will elect to follow in any case. 
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WISCONSIN ENGINEERS AT RACINE 


Four Days Occupied in Discussing Power Plant Topics, Conducting Business Routine and 
Enjoying Hospitality 


tee at Racine for July 25 to 28 in order that 
the engineers attending the Twelfth Annual 
Convention of the Wisconsin State Association 
of Stationary Engineers might get a complete change 
of environment from their regular work. In fact, noth- 
ing in the way of providing convenience and comfort 
was left undone by the committee in charge of local ar- 
_fangements. All meetings as well as the exhibits of 
power plant apparatus were held in Hotel Racine on 
the shore of Lake Michigan, where a cool breeze kept 
collars from melting and spurred all to the limit of 
capacity for work. 

Delegates and exhibitors were arriving all day 
Thursday and the affairs of the convention were opened 
at 7 p. m. with a reception to the visiting ladies in the 
parlors of the hotel, where light refreshments were 
served. 

At 8 o’clock delegates and others gathered in the 
Casino Hall, where the exercises proper of the con- 
vention commenced. After a few musical numbers by 
members of the association, Geo. D. B. Van Tassel 
entertained the. gathering by reciting some of Rudyard 
Kipling’s poemis. The meeting was in charge of John 
F. Chapman, chairman of the reception committee of 
the Racine Association, who welcomed the delegates, 
visitors and guests in a few timely remarks. Robert 
E. Hills, of the Hills, McCanna Co., gave a short talk 
on the relation of the Central States Exhibitors’ Asso- 
ciation to the National Association of Stationary En- 
gineers of Wisconsin. 


2 OOL weather was ordered by the local commit- 


Papers on Power Plant Economics 


FOLLOWING the opening of the session Prof. Pres- 

singer, of Marquette University of Milwaukee, de- 
livered a lecture on “Power Plant Equipment and Its 
Ultimate Effect on the Production of Power.” A large 
number of stereopticon views were used and brought 
the points of his lecture more emphatically to his audi- 
ence. 

Special emphasis was laid upon the value of coal 
analysis, and the value of various grades of coal for use 
in boiler furnaces for the generation of steam was 
pointed out. “Few engineers,” he said, “are in a posi- 
tion where they are able to install a furnace to burn 
a certain grade of fuel in the most economical manner, 
but in most cases must do the best they can with a 
furnace of ordinary design already installed, but when 
the engineer is empowered to adapt the furnace to 
meet modern conditions, he should select the coal most 
suitable for the particular conditions and secure eco- 
nomical results in coal consumption per unit of power.” 

The process of coal analysis was explained in detail 
by the lecturer, also the methods in practice in the 
most modern plants to secure the greatest amount of 
heat units from the fuel, and the engineer was shown 
how coal tests could be made right in the plant at a 
comparatively small expense, so small, in fact, that 
the original cost and operation are entirely offset in a 
few months by the saving in fuel. He laid particular 
stress on the fact that frequently a coal costing a cer- 
tain amount per ton will give better results than a 
coal costing $1 or more less, owing to the higher heat 
value of the more expensive coal. 


“Power and Cost of Production” was the subject of 
a paper read by Henry J. Mistele, chief engineer of the 
Falk Power House, Milwaukee. Realizing that much 
has been and is being done to assist the engineer in 
large plants, Mr. Mistele dwelt particularly on the 
comparatively small plant and the means of producing 
power at a smaller cost than is usual. He described 
minutely several devices which can be made by the 
average engineer and which will not only give very 
fair results, but will stimulate an interest which will 
tend to more accurate operation and results. 


He showed how any engineer in a small plant can 
calibrate his feed pump so as to make it a good water 
meter and then determine the amount of water evapo- 
rated in any given time, by knowing the amount of fuel 
used to evaporate it, he can determine the cost of gen- 
erating steam in his boiler or boilers. He spoke of the 
steam engine indicator and the method of using it to 
the best advantage in average small plants. 


Friday’s Sessions 


FORMAL opening of the convention took place at 10 

o'clock on Friday morning with John F. Chapman 
acting as chairman. Mayor W. S. Goodland delivered 
the address of welcome to the city of Racine, in which ° 
he assured visitors a most hearty welcome to the Belle 
City, the second city of Wisconsin, and one of the 
most progressive and prosperous municipalities in the 
state. 

“Tt may not be out of place,” he said, “for me to 
say to you that your organization represents one of 
the most important factors in modern industrial prog- 
ress. Before the day of organized industry the men of 
power were those who wielded the sword. Today the 
men of power are men of peace who create the energy 
that turns the wheels of industry. You are far more 
familiar than I with the tremendous advance made in 
power machinery. It is within the life of many men 
living today when the old water wheel was practically 
the only source of power for the purpose of industry. 
Today the advances and improvements made in me- 
chanical appliances of steam and electricity have made 
possible the production of power in a scale undreamed 
of by Stephenson and Fulton. The perfection of 


- power machinery has affected economies in production 


that have made possible the tremendous advances in 
the betterment of the condition of humanity. 

“To your craft, as much as to any other branch of 
human endeavor, is due the credit for modern civiliza- 
tion. Your calling therefore is high and carries with it 
great responsibility and great credit and honor.” 

Response to the mayor’s address was made by 
National Vice-President John F. McGrath, following 
which George H. Wallace welcomed the engineers of 
the state in behalf of the Local Association No. 3 and. 
the response to this was made by State President Wm. 
Classman, of Milwaukee. 

An informal address was given by Fred W. Raven, 
of Chicago, national secretary, in which he spoke of 
the rapid growth of the N. A. S. E. during the past year 
and the future outlook of the organization. 

John W. Lane, of Chicago, spoke upon the need of 
publicity in order that engineers and their organization 
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may secure the highest benefits which may be derived 
from their knowledge and skill in handling power 
plants. 

He also gave directions for holding regular meetings, 
stating that the community should be made aware of 
the fact that meetings are held regularly and a brief 
account of the discussions which take place printed 
in the local paper would arouse the interest of the citi- 
zens. Publicity for. the individual as well as for the 
association should not be overlooked as the association 
grows with the growth of its individual members. 
Meetings should not be left to the whim of one man; 
such an arrangement destroys the purpose of the 
organization. 

It was the opinion of the speaker that the state 
license question had been talked to death by engi- 
neers and that the real benefits and provisions of the 
law had not been made known to legislators and 
voters—another need of publicity. 

W. L. Osborne, secretary of the Central States 
Exhibitors’ Assn., spoke of problems before the engi- 
neer such as the elimination of smoke and the securing 
of perfect combustion. He called to mind the fact that 
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Electric Welding. He covered all branches of welding 
and described minutely the various processes used in 
welding metals by the several methods now in use, 
either practically or experimentally. The lecturer 
pointed out the fact that the engineer or mechanic can 
weld broken castings at a cost far below the cost of 
the entire part, to say nothing of the delay incident 
to break-downs. He illustrated by the description of a 
broken wheel in a local brewery where it would take 
10 days to secure a new casting from a manufacturer. 
The defective wheel was welded by an acetylene 
process and the machine in operation in just 5 hr. 

Many failures in welding broken castings have been 
due to inexperience on the part of the operative in 
handling the various jobs, and the speaker showed the 
audience how to prepare the different materials so as 
to secure the most satisfactory results. 


Visits to Industrial Plants 


TWO street cars were chartered for the afternoon by 
the local committee on arrangements, which car- 
ried those in attendance at the convention to a num- 





GROUP AT THE WISCONSIN STATE CONVENTION 


a few years ago the engineer and salesman were verita- 
ble enemies which was due to many causes, but at the 
present time it is the rule rather than the exception 
that salesmen who call upon power plant operators 
are specialists in their line of products and are always 
willing to suggest means by which the operating engi- 
neer may increase the efficiency of his plant. 

In his opening address Pres. Wm. Classman spoke 
of the need of building up the state organization and 
attendance at the convention as it helps to broaden 
the members of the association and will aid in securing 
state legislation on the license law. He stated that a 
great deal had not been done in regard to state license 
during the past year, but principal efforts had been 
‘ made along the lines of educational work. His plan 
for the advancement of education during the next 
year consists of having each association prepare a list 
of questions, which have been up before the association 
for discussion and upon which there was considerable 
difference of opinion, and submit it to the other asso- 
ciations of the state for solutions, all questions sub- 
mitted and answers to them to be sent to the various 
associations for their enlightenment. 

A short afternoon session was held at 1 o’clock 
when E. W. Pfleger, of Milwaukee, gave a lecture on 


ber of the manufacturing plants and through some of 
the beautiful sections of the city. 

The first plant visited was that of the J. I. Case 

Threshing Machine Co., where Robert Anderson, chief 
engineer of the power plant, acted as guide. This 
plant, it is claimed, is the largest in the world which 
manufactures threshing machines and traction engines. 
It is stated that an engine is turned out every 1 hr. 
and 20 min. and a threshing machine every 20 min. 
This is indeed a good record when it is considered that 
these traction engines of 80 hp. have an average steam 
economy of 30 lb. per hp. hr. Visitors were taken 
through the entire plant, including the section where 
the gas tractors are made and tested, and the power 
ylant. 
The factory of the Mitchell-Lewis Motor Co., where 
high-class automobiles are made, was then visited. 
Here the visitors are shown the methods employed for 
making the various parts of the cars and were finally 
taken through the power house to the road upon which 
the automobiles are tested for speed and hill climbing, 
where a demonstration was given. 

Perhaps the most interesting visit made by the 
engineers during the afternoon was to the plant of the 
Kelly-Racine Rubber Co., where the process of making 
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automobile tires from the raw material to the finished 
preduct was explained by the guide. Another feature 
of this factory which added interest is the power plant 
which is modern in every respect and was designed and 
constructed by the local president, Geo. H. Wallace. 

To show the hospitality of the local association the 
arrangement committee hired for the evening the New 
Orpheum Theatre and the troupe which was playing 
there and had as guests the visiting delegates and 
supply men. “The Show Girls” was the play given 
and the house was packed to the gallery. 


Meetings Held Saturday 


SATURDAY morning the session opened by a lecture 

on Refrigeration by Walter Krieger, of Milwaukee. 
Mr. Krieger introduced his subject by explaining the 
principles upon which mechanical: refrigeration is 
based, comparing evaporation of ammonia with that of 
water, stating that when a liquid is changed to a gas 
heat must be absorbed from the surrounding medium. 
This, in the case of ammonia under low pressure, re- 
duces the temperature of the surrounding brine or 
atmosphere and causes what is known as refrigeration. 
He also explained that all heat taken on during the 
evaporation of the ammonia liquid into a gas must 
be given out at a later point of the cycle, which is in 
the ammonia condenser. 

He next took up the relative values of the direct 
expansion and brine circulating systems of cooling 
for refrigerating rooms, stating that the direct system 
is the more efficient where it can be used to advantage, 
but the choice of system depends upon the size of the 
plant, and he recommends for the large plant the direct 
system and for the small plant the brine circulating 
system. The reason for this is that in large plants 
the machinery is usually operated continuously while 
in small plants it is customary in many places to have 
the machinery operating only a portion of the day and 
where brine is used for a circulating medium the tem- 
perature is maintained more nearly uniform than it 
would be if direct expansion were employed. 

The principal advantage of the direct expansion sys- 
tem is that air is cooled directly from the expansion 
coils and therefore the efficiency of cooling is much 
higher. This system, however, has several disadvan- 
tages in that it requires a large amount of ammonia 
and in case of leaking joints a large amount of the 
gas may be lost as well as cause inconvenience and 
perhaps danger to the operators. The brine system, on 
the other hand, does not require the same amount of 
care in keeping up the piping and in case of a leak it 
means only a small amount of salt water in the re- 
frigerating room, also the expense of installing the 
system is not so great as with the the direct expansion 
system. 

Mr. Krieger then took up the calculation of piping 
for refrigerating rooms, which depends principally 
upon the amount of space to be cooled. For the follow- 
ing temperatures maintained in the refrigerating room 
he recommends, for the latitude of Wisconsin, the fol- 
lowing ratios. of square feet of radiation to cubic feet 
of contents: 50 deg. 1 to 35; 40 deg., 1 to 30; 30 deg., 
1 to 25, etc. The efficiency of the system may be in- 
creased by the use of a fan, as by this means the 
amount of frost on the expansion coils is reduced and 
the surrounding air becomes more nearly the tempera- 
ture of the coils. He laid particular emphasis upon 
maintaining temperatures and pressures at the proper 
points and showed how manufacturers of refrigerating 
machinery could vary the rating of the compressor ca- 
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pacity by changing the temperature of the cooling 
water and other temperatures of the cycle. 

In regard to the ammonia compressor he pointed 
out the details of design which should be observed in 
selecting a machine, such as the ratio of valve area to 
piping, clearance space, piston speed for particular 


rating, etc. Mr. Krieger spoke of the flooded system, 
describing the principle on which it works and stated 
that it requires a large amount of ammonia but con- 
siderably less attention than the dry system. He 
recommends the use of calcium for brine in preference 
to sodium salt for the reason that it is easier on the 
piping, i. e., will not rust it so rapidly, and can be used 
at a lower temperature. 

Reinhart Kunz, of Milwaukee, was the next speaker 
and read'a paper on Engineers’ License Legislation. 
He related the history of the license law in Milwaukee, 
how it was secured and the benefits which have been 
derived from it, also the steps which have been taken 
toward a state license for engineers and told of the 
work of the Board of Boiler Rules which has recently 
been appointed by the Industrial Commission of the 
State of Wisconsin. He further pointed out what the 
board has done and what it hopes to do in the next year 
towards securing a boiler inspection law. 

' John W. Lane of Chicago proposed a plan, which 
was unanimously adapted by the delegates at the con- 
vention, to establish a national bureau of consulting 
engineers where every member of the association with- 
in the United States can go for information of any 
character pertaining to power plants. Engineers be- 
longing to the association would therefore have at 
hand the advice of consulting engineers, experts in 
their line of work, from whom advice could be obtained 
at a low rate for their services. 

Routine business occupied the balance of the morn- 
ing session and in the afternoon the following officers 
were elected: President, H. J. Mistele, Milwaukee; 
vice-president, Andrew Gunderson, Sheboygan; secre- 
tary; Robert Fenn, Sheboygan; treasurer, Anton Phal- 
ler, Milwaukee; conductor, George H. Wallace, Ra- 
cine; doorkeeper, H. B. Jenson, Kenosha; state dep- 
uty, John Wickert, Milwaukee. The place for holding 
the next annual convention will be chosen later by the 
officers elected. 

Power House Records was the subject of a paper 
read by Fred Ruck, following the business session of 
the afternoon. He spoke of the sharp competition be- 
tween central stations and isolated plants and the ne- 
cessity of the engineer in the smaller plant having 
a record in his possession which would show the cost 
per unit of power; the cost of heat; cost of coal, oil, 
supplies, labor, etc. These records should be made 
daily and summarized into weekly, monthly and yearly 
reports to the superintendent or manager of the plant. 
He showed a number of the records which he had kept 
and pointed out the value of comparing the ash records 
from firemen as an incentive to do better work. 

Factory Heating and Ventilation was the subject 
of a paper read by H. S. Bowers, in which he stated 
that owing to the fact that nearly all factories have 
their own power plant, heating is done almost ex- 
clusively by exhaust steam fromi the engines operating 
the machinery. He spoke of the necessity of propor- 
tioning the heating surface to the horsepower of the 
engine; for instance, for each horsepower 100 sq. ft. 
of radiation can be supplied in the coldest weather ex- 
perienced in Wisconsin. His experience would show 
that 10,000 sq. ft. of radiation in the average factory 
will take care of 800,000 cu. ft. of space and that a 100- 
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hp. engine delivering all its exhaust steam to the heat- 
ing system will raise the temperature from 10 deg. F. 
below zero to 65 deg. above. This, however, is affected 
by the conditions surrounding the room such as glass, 
roof, wall, etc. 

The general rule which he employs is known as the 
2-20-200 rule where exhaust steam at 212 deg. is used 
in direct expansion coils or cast-iron radiators. In 
using this rule the square feet of glass and door sur- 
face is divided by 2, then the square feet of outside 
wall is divided by 20, and the cubic feet of contents is 
divided by 200. These quotients are all added together, 
the result obtained being the number of square feet of 
radiating surface. The maximum temperature which 
can be obtained from exhaust steam at 212 deg. for 
heating purposes is 180 deg. 

Mr. Bowers stated that he has found the old fash- 
ioned system of back pressure upon the engine expen- 
sive and cited a number of cases where 6 lb. back pres- 
sure was employed where heating direct from the 
boiler would have been a more economical proposition. 
It has also been his‘experience that a small amount of 
radiating surface compared to the horsepower of the 
engine is more expensive than a large ratio. The most 
economical system which is in general use is the return 
line vacuum system and is recommended in most 
places. The system should be connected directly to the 
exhaust from the engine, also to a live steam connec- 
tion with regulating valves in each pipe. These valves 
should be kept with the live steam admitted at a pres- 
sure of from % to % Ib. less than the exhaust in order 


to insure that live steam is not admitted into the ex-- 


haust pipe of the engine. 

Automatic radiator valves should be placed on the 
radiators or heating coils in order that the best oper- 
ating conditions may be maintained. These, however, 
in the opinion of the speaker are at best none too good 
and require more or less attention by those in charge. 
Another system which has met with a great deal of 
success, though comparatively new, is the compound 
system of vacuum heating, the principle of which is 
the re-evaporation of the water condensed in-the radi- 
ators by a reduction of pressure, the steam thus devel- 
oped is used in the secondary radiators of the system. 

It was the opinion of the speaker that in the aver- 
age factory where an isolated power plant is used, with 
the selection of the proper system and the correct pro- 
portion of heating to the capacity of the engine there 
is no danger of central heating plants encroaching upon 
the field of the isolated plant. 

Following the address by Mr. Bowers, H. J. Craw- 
ford, of Oshkosh, read’a paper, entitled “Heat, a Mode 
of Motion,” which represented a great deal of research 
on his part and dealt with the origin and conservation 
of heat as energy. 

At the banquet given Saturday evening, nearly 200 
engineer, supply men and ladies were present, 
including 20 members of the Chicago  Visit- 
ing Club, to enjoy the hospitality of the Central 
States Exhibitors’ Assn. The toastmaster of the even- 
ing was J. T. Foster, Chief Engineer of the Racine 
Water Co. The principal speakers of the evening 
were F. W. Raven, John A. Wickert, John W. Lane, 
Wm. Classman, Geo. H. Wallace, W. L. Osborne, Chas. 
Naylor, Tom McNeill and others. 


Ball Game and Picnic 


A BALL game between the engineers’and the supply 
men on Sunday morning resulted in victory for 
the latter by a score of 15 to 14, which entitled them 
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to the trophy presented to the association last year. 
The picnic in the afternoon was the windup of the ‘af- 
fairs and left everyone in the highest of spirits, singing 


the praise of Racine as a successful convention city. 


Central States Exhibitors’ Association 


ORGANIZATION of the exhibitors who attend the 

state conventions in the central states has proved a 
wonderful success in the 2 yr. of its existence, result- 
ing in harmony between the engineers and the supply 
men at the convention, a more uniform exhibit, a more 
complete display of power plant apparatus, better ac- 
commodations for the exhibitors and engineers, and 
entertainment features of a high order. 

As there was but one more convention for the sea- 
son the election of officers for the coming year was 
held at Racine on Saturday, the following officers being 
elected: Wm. L. Osborne, president ; Chas. C. Cullen, 
secretary and treasurer; vice-presidents for the dif- 
ferent states as follows: Illinois, Fred Hickey; Iowa, 
Arthur Page; Indiana, Albert T. Ahrens; Kentucky, 
Jos. Hulson; Michigan, A. H. Carr; Minnesota, Fred 
Camitch; Missouri, J. H. Hueber; Wisconsin, A. S. 
Bennett. Executive Committee: H.R. Anness, chair- 
man; S. F, Denny, Harry E. Tibbles, Lewis W. Rep- 
sold, W. H. Shenton, Wm. Lyons, Chas. H. Fiske. 

_ The exhibit was held in the billiard room of the 
hotel, the booths being uniformly decorated and pla- 
carded. The following concerns were represented at 
the convention: 

Tue LUNKENHEIMER Co., of Cincinnati, extended the glad 
hand to the engineers and flowers to the ladies from its booth, 
which contained Ferrenewo valves, iron body and brass valves, 
whistles, Y blowoff and iron pop safety valve, the Duro blowoff 
and various other types of valves in section. Lubricating de- 
vices and gas engine accessories were made a specialty in this 
exhibit. E. P. Gould and C. C. Rodenberg were in charge of 
the booth. : ne 

PerFecTION HEATER AND PuriFieR Co., of Milwaukee, distrib- 
uted descriptive pamphlets of its. perfection heater and purifier, 
being represented by A. Forsyth. : sm 

Vitter Mrc. Co., of Milwaukee, made a specialty in its booth 
of ammonia fittings, valves, gaskets, etc., for refrigeration work, 
also distributed catalogs describing other apparatus of its manu- 
facture. L. O. Trubshaw and Mr. Rossman were the repre- 
sentatives of the company. ; 

Jutius AnpraE & Sons Co., of Milwaukee, handles electrical 
supplies and exhibited a large variety of these, consisting of 
Westinghouse fans, Shurlock sockets, a neatly designed panel 
equipped with lamp sockets and switches, Hubbell lamp guards, 
Bryan-Marsh lamps, fuse boxes, etc., also a Wagner power motor 
of small horsepower. Julius Andrae was on hand to explain the 
advantages and good points of these supplies. 

Geo. B. CarPENTER & Co., Western Agents for Peerless Rub- 
ber Mfg. Co., displayed big rolls of Rainbow packing and pyra- 
mids of Peerless Spiral packing. Aside from these, Wizard 
Plumbagoed braided and twist packings, Peerless rubber pump 
valve discs, steam and air hose with braided and steel jackets, 
also Eclipse gaskets were shown. J. W. Sackrider had charge of 
the exhibit. : 

Wuirte Star REFINING Co., of Detroit, manufactures Detroit 
greases for all lubricating purposes and Silas C. Cook was on 
hand to show how they could be used most efficiently. 

ScHAEFFER & BupENBERG Mre. Co., of Chicago, made a feature 
of its power plant efficiency instruments and appliances, including 
indicators, tachometers, Columbia recording gages for steam 
pressure and temperature, thermometers for both high and low 
temperatures, draft gages, flue gas analysis instruments, etc. 
Willard H. Shenton was the efficiency expert. 

Tue Wm. Powe tt Co., of Cincinnati, Ohio, had a shining 
light in its White Star valves, also exhibited Powell Trojan 
lubricators, brass and iron body valves, blowoff valves, oil cups, 
grease cups, etc. M. F. Brenner was the White Star demon- 
strator. 

Tue Gartock PackincG Co., of Chicago, had on exhibit every- 
thing that is good in the line of packing, according to the com- 
pany’s expert. This included Palmyra sheet, gaskets, Duo rings, 
flax, high-pressure and hydraulic packings. Geo. W. Barnes 
and Arthur E. Johnson were on hand to show how packing 
should be used. 
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CuAse Bros. Co., of Milwaukee, agent for Falls Machine Co., 


of Sheboygan Falls, Wis., had a working exhibit of the Falls 
Frictionless Automatic Engine Stop, and exhibited Dunham 
steam trap in section. J. H. Raymaker was on hand to operate 
the engine shaft at run-a-way speed. 

Lyons Borer Works, of De Pere, Wis., was represented 
gy Lyons, who distributed catalogs descriptive of their 
oilers 

‘Keystone Lupricatinc Co., had its grades of greases dis- 
played in pyramids of cans of various sizes. Keystone cylinder 
oil was also shown in this booth, which was arranged by A. S. 
Bennett, of Milwaukee. 

Tue CRANDALL PackinG Co., of Chicago, asked engineers to 


try a sample of its Lip hydraulic packings, also exhibited Per- - 


petual metallic, asbestos, flax and sheet packings. Fred Brunner 
was in charge of the exhibit. 

RICHARDSON-PHENIX Co., of New York, manufactures force 
feed lubricators, sight feed devices, the Richardson automatic 
sight feed oil pump and oiling systems, all of which were on 
display, and their advantages were explained by A. B. Furch. 


Jenkins Bros’. line of brass valves, including gate, globe, 
check and angle, also Jenkins 96 and Jenarco sheet packings, as 
well as valve discs, of rubber and metal, were on display in the 
booth, which was managed by 7... Beckerleg. 

GREENE, Tween & 'Co., of New York, had its Palmetto and 
Manhattan Packings in its booth which was also in charge of 
J. C. Beckerleg. 

DearsorN Druc & CHEMICAL Weexs, of Chicago, had the 
fern booth at the convention and impressed upon engineers that 
Dearborn treatment of boiler feed water was sanitary by dis- 
tributing sanitary drinking cups as souvenirs. The representa- 
tives of the company were E. T. Ward and Fred Hickey. 


Tue NAME H. W. Jouns-ManyviLte Co, is symbolic of asbes- 
tos products to many engineers, and in the company’s booth a 
specialty was made of these products, including J-M Permanite 
sheet, sea ring packings, and asbestos roofing, also Besta- Monia 
ring packing, rubber pump valve disks, Hydro ring, Mobilene 
sheet, flax packing, copper gaskets, etc. Frank Mohr says there 
are more to come. 

Tue S. FreeMAN Sons Mre. Co., of Racine, Wis., demon- 
strated by a glass model the circulation of water in its Scotch 
Marine type boiler, and also explained the good qualities of the 
Freeman rocking grate. Wm. T. Doyle was chief engineer and 
fireman and had his auto for convenience in showing visitors 
the work of a real boiler at the factory. 

Viscosity Om Co., of Chicago, displayed various grades of 
lubricating oils, including Crystalene auto oil, Extra Pale auto, 
Pale auto, X ray, Visoco Transmission, Amber Transmission and 
other grades of lubricating oils, as well as several grades of 
greases and Viscosity stick belt dressing. This booth was in 
charge of T.-F. Gute. 

Frep SpRINKMANN & Son, of Milwaukee, displayed asbestos 
pipe covering and roofing, Carey specialties, including packing 
and roofing, also Linofelt, made by the Union Fibre Co. 

Hits, McCanna Co., of Chicago, had on display a number 
of its force feed oil pumps with feeds numbering from 1 to 8. 
These pumps were in charge of Rob’t Hills, president of the 
Central States Exhibitors Assn. 

Racine Etectric Co., of Racine, had an attractive booth dis- 
playing small motors for use on fans, grinders, sewing machines, 
etc. An interesting feature of this exhibit was a horizontal fan 
used for placing in the center of tables or desks and so con- 
structed that it will not disturb loose papers at the same time 
giving a cool breeze for those sitting around it. Toulie Tolfson 
was in charge of the booth. 

Tue C. E. Sgurres Co. had a working model of the Genuine 
Squires Trap on display, which delivered water from compressed 
air line, a glass window in the trap showing the operation of the 
valve and float. James D. Boyer was the attendant. 

Oszorne VAtve & Joint Co., of Chicago, exhibited its valves 
for every service where high pressure is encountered. These 
valves were shown in section and include those for ammonia, 
water, steam, and compressed air, and are made of brass and 
Semi-steel. .The attendants at the booth were W. L. Osborne, 
T. M. Schneider and W. A. Tilley. 

NATIONAL ENGINEER was represented by John W. Lane. 

THE BOOTH of the Chicago Rubber Co., of Chicago, exhibited 
Marco packings, Sterling sheet, Meruco sheet, High Pressure 
Diagonal packings, also hose and Buckeye rubber canvas belt- 
ing. M. Melville was the representative in charge. 

Hawk-Eye Compounp Co., of Chicago, displayed bricks of 
Hawk-Eye compound and distributed literature explaining its 
value. Geo. E. Kuehn was the representative of the company. 

AMERICAN STEAM GauceE & VALVE Co., displayed steam gages, 
American Thompson improved indicators, the Sanborn marine 
Speedometer, Ellison differential and Direct draft gages, also 
planimeters. Louis W. Repsold explained the uses and value of 


each instrument. 
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Unitep States Grapuite Co., of Saginaw, Mich., exhibited 
various kinds of scale which have been removed by the use of 
graphite in boilers, and also showed its lubricating graphite. W. 
C. Skaden was the representative of the company. 

Home Russer Co., of Trenton, N. J., exhibited N B O 
sheet packing and OIM rod and other packings, also belting, 
hose, and auto tires. The good qualities of all these products 
were explained by S. F. Denny and John Terrill. 

Foster-Lockwoop Orit Co., of Racine, Wis., showed Belle 
City lubricants, including oils and greases, for all lubricating 
purposes. J. R. Foster was in charge of the booth. 

O. L. PacKARD Macuinery Co., of Milwaukee, Wis., deals in 
engineers’ supplies and displayed wrenches, hammers, calipers, 
snips, hack-saws, screw drivers, belt lacings, etc., also Reeves 
pulleys. Wm. T. Reimer was the representative. 

Tue V. D. Anperson Co., of Cleveland, Ohio, showed the 
operation of its steam traps by section models in charge of 
Chas. H. Fiske. 


KANSAS CITY CONVENTION 
N. A. S. E. 


RRANGEMENTS for a most interesting program 
A have been completed beginning on Monday, Sept. 
Q, with receptions, registration and distribution of 
badges at the Coates House which is headquarters. 
Tuesday morning, at 9:30, Chairman W. F. Groom, 
of the local committee, will call the convention to order 
in the New Casino Hall, 1023 Broadway, and addresses 
of welcome will be made by Governor Herbert S. Hadley 
on behalf of the State of Missouri, Governor W. R. 
Stubbs on behalf of the State of Kansas, and Mayor 
Henry L. Jost on behalf of Kansas City, Mo. These ad- 
dresses will be responded to by President E. H. Kearney, 
Vice-President John F. McGrath and Past President 
Joseph F. Carney, respectively. John H. Atwood will 
then speak for “The West,” with response by Past Presi- 
dent Carl S. Pearse. 

At 12:00 noon, President Kearney will officially open 
the convention, make announcements and appoint com- 
mittees, after which the official photograph will be taken 
and the exhibit formally opened in Convention Hall, 
13th and Central streets, by Vice-President McGrath. 

Official sessions will be held on Tuesday, at 2 p. m., 
on Wednesday at 9 a. m., on Thursday and ory at 
9g a. m. and 2 p. m. 


I. E. S. CONVENTION 


OLLOWING is a partial list of papers to be read 
r at the Sixth Annual Convention of the Illumin- 

ating Engineering Society, to be held at Hotel 

Clifton, Niagara Falls, Ont., Sept. 16 to 19: 

“Steel Mill Lighting’—a report of the committee 
on illumination of the Association of Iron and Steel 
Electrical Engineers—to be presented by the chairman, 
Mr. C. J. Mundo. 

“High Pressure Gas Lighting,” by Mr. F. W. 
Goodenough, Chairman of Council, Illuminating Engi- 
neering Society, London, Eng. 

“The Status of High Pressure Gas Lighting,” by 
Mr. George S. Barrows. This paper will be a colla- 
tion of domestic.and foreign correspondence pertain- 
ing to high pressure gas lighting. 

“Recent Developments in Series Street Lighting,” 
by Dr. C. P. Steinmetz. 

“Reflection from Colored Surfaces, 
W. Jordan. 

“Diffuse Reflection,” by Dr. P. C. Nutting. 

“A Study of Natural and Artificial Light Distribu- 
tion in Interiors,” by Mr. M. Luckiesh. 

“TIlumination Charts,” by Mr. F. A. Beuford. 

“The Determination of Illumination Efficiency,” 
by Mr. E. L. Elliott. 


” by Mr. Claude 
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Anti-Friction Rocking Grate With Several Novel 
Features 
M eave anti-friction rocking grate is one of the 


heaviest grates on the market, weighing approx- 
imately 80 Ib. to the sq. ft. of grate surface 


and is so arranged that it runs parallel with the 


furnace instead of crosswise, making it much easier to 
clean and handle. The grate bar, including the teeth, 
is only 1% in. wide, the teeth being %4 in. long and “V” 
shaped, not parallel sided. The movement is such as to 
abrade and work on all of the lower part of the fire and 
to thoroughly clean the ash from the under side, which 
precludes the loss of draft which takes place where 
the bars are from 6 in. to 12 in. wide, as is the case with 
the shaking and dumping grate. 





MARTIN GRATE WITH SEVERAL SECTIONS REMOVED 
TO SHOW MECHANISM 


FIG, 1. 


Grate bars are short, and in case one should burn 
out or break, it can be replaced instantly by dropping 
another in its place, and without closing down the boiler. 
The bars are so constructed that it is physically impos- 
sible that any portion of the grate can at any time be 
left sticking up into the fire, as the grate will return 
home automatically under any fire, and should the handle 








MARTIN GRATE BAR 


FIG. 2. 


be fastened down, the top of the grate would still be as 
smooth and flat as before, and the openings between 
the bars are not increased. This prevents the frequent 
burning off of fingers, or the catching of clinkers be- 
tween the bars, or the dumping of fine fuel or coarse 
into the ashpit. 

The grate is adjustable without the purchase of new 
parts and without taking it out of the firebox, by a sim- 


“ple rearrangement of the bars to make an opening for 


very small screenings, or one twice the size for larger 
fuel or where the draft is weak, and while the opera- 
tion of the grate under these 2 conditions will allow 
the sifting of refuse into the ashpit of only pieces smaller 
in size than the openings, there is still another adjust- 
ment by which pieces up to 1 in. or 1% in. can be thrown 
into the ashpit, and by the use of which adjustment a 
much more effective cleaning can be accomplished, if 
found necessary, and its installation, in thousands of 
places has allowed the customer to use successfully the 
cheapest coals procurable. 

Bars of this grate are extended below the fireline 
5 in. with openings through them providing for cross 
ventilation, and the truss being so far below the fire, 
absolutely prevents any heating which can possibly sag 
the bar. All of the framework of the grate is down be- 
low and out of reach of the fire, and is practically indes- 
tructible. 

At the fireline, 2 slots for expansion are cut down 
in the bar, and this provision takes up all of the ex- 
pansion that the bar is capable of, and absolutely does 
away with any warping or buckling of the bar. 

The Martin grate has had 12 years of continuous 
service under all types of boilers and using fuel of all 
grades in every state in the union. 

In installing the grate, the only work required is 
the cutting of a 2-in. hole through the boiler front, no 
change whatever is required in the brickwork of the fur- 
nace, and the operating engineer can set it in place. The 
Martin Grate is manufactured by the Martin Grate 
Co., Fisher Bldg., Chicago. 


CHICAGO STEAM TRAP 


Two Tank Traps Embodying Several new Features of 
Unique Design 


is the 2-tank Chicago steam trap, manufactured 

by Thurtell-Hughson Co., Chicago, Ill. It con- 

sists of a fixed and a moveable tank, the latter hav- 
ing 3 or more openings, 2 of which are made with fixed 
centers having nipples and flanges to support the weight 
of the fixed tank and are for the triple purpose of carry- 
ing the weight, the admission of steam and for the admis- 
sion of water. The third and fourth openings are for 
the admission of water only and for the discharge of 
water. 

Into any of the openings a small tube is screwed and 
carried to the top of the fixed tank for the purpose of 
admitting steam on top of the water to discharge the 
water either to the boiler, heater or any receptacle to 
save the water. On top of the fixed tank an opening 
is provided for a pet cock or pipe leading to a vacuum 
system or any other means of relieving the pressure after 
the trap is fully discharged of its contents. 


Site zea new in the line of steam appliances, 
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The moveable tank has one opening on the bottom 
to connect to both steam and water, and one opening 
on top for a pet cock. In the moveable tank there is 
also a pipe for the admission of steam on top of the 
water. The supports for the fixed tank are special 
fittings, having a pedestal on the bottom to be fastened 
to a base plate for the entire support of both the fixed 
and moveable tanks, as well as the trunnion, levers and 
counterweights, valves, special fittings and pipe to com- 
plete the trap. 

These special fittings are made with an opening on 
the inner side to carry the weight of the trunnions, also 
a stuffing box and glands to pack the ends of the trun- 
nions on both the steam and the water ends of the 
trunnions. The supports or stands have an opening on 
top which connects to the fixed tank by means of special 
flanges. One of the openings is designed for the ad- 
mission of steam, the other for water in the trap when 
used as a return trap. 

When used as a non-return trap, one of these open- 
ings is made for the admission of water, the other for 
discharging the water through the supports or stands 


Operation of the Chicago Trap 


WHEN the trap is set in position and piped up prop- 

erly, either as a return trap or a vacuum trap, its 
operation when at work is as follows: The water is car- 
ried to the trap through either an opening in the fixed 





CHICAGO 2-TANK STEAM TRAP 


tank or through one of the supports of the fixed tank, 
or through both, depending upon the piping. At the 
same time water flows through % of the trunnions by 
means of the special lever pipe, connecting the trunnion 
to the bottom of the moveable tank, which is held in 
the position to fill through a weight attached to a lever. 

As the water rises in the fixed tank, it also rises in 
the moveable tank until the weight of the water in the 
moveable tank overcomes the weight attached to the 
lever, holding it in position. When the weight of the 
water is enough to overbalance the weight, the move- 
able tank drops to a point where the rollers under it 
come in contact with the lever attached to the steafn 
valve, which opens at this time admitting steam through 
the trunnions to the upper tube. 

Steam is also admitted through the stand, to the 
steam tube above the water line, in the fixed tank. This 
steam pressure forces the water through the openings 
both on the trunnion and fixed tank to the boiler through 
the check valves. 

When the trap is empty of water, the moveable tank, 
which is also empty at this time, the weight on the lever 
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brings it back to its original position, at the same time 
opening the relief valve, thereby removing all pressures 
from both tanks. By doing this the trap is ready to re- 
fill, as in its original position. This relief valve remains 
open while the trap is filling and is only closed just be- 
fore steam is admitted to discharge the trap. 


AIR COMPRESSOR OUTFIT 


HIS complete air compressor outfit for garage 
T service consists of a Goulds Fig. 1592 air pres- 
sure pump mounted on a substantial iron base 
with the driving motor, starter and air storage 
tank. The driving motor has an output of 1 hp. and 
the pump used has a capacity of 1.27 cu. ft. of free air 
per minute, when operated at 150 r.p.m. The outfit is 





GOULDS AIR COMPRESSOR OUTFIT 


compact and entirely self-contained. With a tank 
28 by 14 in. in diameter, with a capacity of 3% cu. ft. 
of air at 150 lb. pressure, the overall dimensions of the 
base are 30 by 30 in. 

The outfit is a recent development of the Goulds 
Mfg. Co. and has just been placed on the market. 


NEWS NOTES 


FRroM THE RussELL ENGINE Co., of Massillon, Ohio, 
comes the news that consolidation has been arranged 
between that company and the Griscom-Spencer Co., 
of New York. The new company will be known as 
the Griscom-Russell Co., with capital stock of $2,000,- 
000, and the plant of the New York company will be 
removed at once from Jersey City and New York to 
Massillon. C. A. Griscom, Jr., of Philadelphia, will 
be president, Arvine Wales, of the Russell Co., vice- 
president, and the board of directors will be composed 
of members from the 2 companies. 

TERRY STEAM TURBINE Co. has discontinued its De- 
troit agency, and has placed the territory east of longi- 
tude 85 degrees under its Cleveland office. L. G. 
Findlay, manager, and that west of the same meridian 
with the Chicago office, A. P. Peck, manager. 

C. F. ZimMERMAN, 1406 Fisher Bldg., Chicago, 
has taken the western selling agency of A. L. Ide & 
Sons, of Springfield, for their Ideal simple and Corliss- 
Valve engines. 

Tue AMERICAN District STEAM Co., of North Tona- 
wanda, N. Y., has recently established a general En- 
gineering Department and is now prepared to design 
and submit bids on installations for power, lighting 
and railway plants, water works and steam heating 
systems, both individual and central. 
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CATALOG NOTES 


“LITTLE DAVID” PNEUMATIC DRILLS is 
the subject of a 16-page bulletin, Form 8007, just is- 
sued by the Ingersoll-Rand Co., 11 Broadway, New 
York City. The tool, very simple in construction, is 
adapted in its various sizes for all the ordinary work 
of the pneumatic drill—drilling, reaming, tapping, flue 
rolling and wood boring. The motor or engine is of 
the angular, 4-cylinder, single acting, reciprocating 
type, each pair of pistons being attached to opposite 
throws of a double crank shaft, and each acting in bal- 
ance, insuring continuous smooth running. Machines 
are built reversible but can be made non-reversing by 
simply inserting a small pin in hole provided in the 
throttle handle. The valve action is such that there is 
no compression of exhaust, no matter which way the 
drill is running. There is no loss of speed and power. 
Catalog is illustrated and shows machine in section 
and at work. A descriptive table gives the sizes and 


capacities. 


ELECTRICAL OPERATION OF RAILROAD 
SHOPS is the title of Bulletin No. 4959, recently issued 
by the General Electric Company. The bulletin is pro- 
fusely illustrated, shows the advantages of individual 
drive over group drive, and illustrates and describes 
electrical installations in some of the important railroad 
shops in the country. 


BULLETIN NO. 4960, recently issued by the Gen- 
eral Electric Company, illustrates and describes direct 
current lightning arresters for use in connection with 
electric railways. The arresters described are of 2 types: 
the magnetic blowout, and the aluminum arrester. The 
type to be used depends upon the conditions to be met, 
and this point is discussed in the bulletin. 


BULLETIN NO. 4963, recently issued by the Gen- 
eral Electric Company, describes a complete line of small 
motors ranging in size from 1/50 to 1/4 hp., inclusive, 
wound for either direct or alternating current. 


ECONOMIC LUBRICATION published by AI- 
bany Lubricating Co., New York, has been received 
in this office. It contains an article entitled “Com- 
parison of Lubricating Greases” by Horace W. Gil- 
lett, A. B., Ph. D., and is based on a series of actual 
tests conducted at Cornell University. 


FROM THE SHERWOOD MANUFACTURING 
CO., of Buffalo, New York, has been received a minia- 
ture catalog of the Sherwood Steam Specialties, including 
the Hart Force Sight Feed Oil Pump, single and double 
tube injectors, flue scrapers, gage cocks and various 
styles of grease and oil cups and hand oil pumps. The 
catalog is of a convenient size for pocket use, and well 
arranged for quick reference. 


TECHNICAL PAPERS issued by the Department 
of the Interior, Bureau of Mines, and which will be 
found of interest to power plant engineers, are as fol- 
lows: Bulletin 41, on Government Coal Purchases under 
Specification and the Fuel Inspection Laboratory of the 
Bureau of Mines, by J. D. Davis; paper No. 5, the Con- 
stituents of Coal Soluble in Phenol, by J. C. W. Frazer 
and E. J. Hoffman; paper No. 9, on the Status of the 
Gas Producer and of the Internal Combustion Engine in 
the Utilization of Fuels, by Prof. R. H. Fernald; paper 
No. 19, on the Factor of Safety of Mine Electrical In- 
stallations, by H. H. Clark; paper No. 20, on the Slag- 
ging Type of Gas Producer, with Report of Preliminary 
Tests, by C. T. Smith; a reprint of. Bulletin 39 on the 
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Smoke Problem and Boiler Plant, by D. T. Randall. 
Copies of these publications are available by writing to 
the Bureau of Mines, but only one copy of the same 
bulletin can be given to any one person. Address Direct- 
or of the Bureau of Mines, Washington, D. C. 

THE PEERLESS BELT LACER, made by the 
Peerless Belt Lacing Machine Co., of Philadelphia, Pa., 
is a convenient device for inserting the Peerless Wire 
Belt Lacing and giving a hinge joint which runs well 
over even the smallest pulleys. Description of the com- 
plete system and of the machine is given in a convenient 
pocket sized catalog just received. 


CHAIN HOISTS AND TROLLEYS, manufactured 
by the Chisholm & Moore Mfg. Co., of Cleveland, Ohio, 
are described, listed and illustrated in lies 1912 A, 
sent out by the manufacturers. 


RECORDING GAGES for all purposes, as made by 
the Industrial Instrument Co., of Foxboro, Mass., are 
interestingly illustrated, complete and in sections and in 
detail, in the company’s bulletin No. 65 for June, 1912. 


THE PRIMM OIL ENGINE, made by Oil Mfg. Co., 
of Lima, Ohio, in the sizes from 8 to 60 hp., has several 
novelties of design and construction, which are clearly 
shown in a new catalog issued by the company. 


IMPERIALISM UP-TO-DATE is the title of an 
attractive and instructive folder on Imperial Air Com- 
pressors and Pneumatic Tools as made by the Ingersoll- 
Rand Co., of 11th & Broadway, New York City. It 
gives illustrations and brief descriptions of the Imperial 
X Steam Driven Air Compressor, the Imperial X B 
Power’ Driven Air Compressor, the Imperial X C Coil for 
Steam Driven Air Compressor, Imperial XI Vertical 
Power Driven Air Compressor, Little Giant Rock Drills,. 
Imperial M V 1 Hand Hammer Drills, Imperial Stope 
Drills, Imperial Pneumatic Hammers, Imperial Air 
Hoists, and Little David Drills. It shows the construc- 
tion of the compressors by sectional views and details, 
and also the method of arrangement for duplex com- 
pressors, and the system of intercooling. 


DETAILS OF THE Murphy Automatic Smokeless 
Furnace and of the method by which it burns over nine 
million tons of coal a year, are shown in a folder put 
out by the Murphy Iron Works, of Detroit, Mich. While 
not quite life size, the illustrations are big enough to 
show clearly all the details and are fitted with index lines 
and titles explaining the use of each part of the furnace. 
The folder makes an interesting study. 


FROM THE WM. POWELL CO., Cincinnati, 
O., we have received 2 booklets one describing the 
Powell White Star Valve and the other the Powell 
“Union” composite disk valve. 


JOSEPH DIXON, ONE OF THE WORLD 
MAKERS is the title of an essay written by Elbert 
Hubbard and made into a book by The Roycrofters, 
of East Aurora, N. Y. Those who are familiar with 
Mr. Hubbard’s style will appreciate that the narrative 
will be vigorous and interesting. A copy may be had 
upon request to the Joseph Dixon Crucible Co., Jersey 
City, N. J. 

NONPAREIL COVERINGS for high-pressure and 
super-heated steam lines and all heated surfaces are a 
product of the Armstrong Cork Co.’s insulation depart- 
ment, Pittsburgh, Pa., and the description of their com- 
position as given in a 70-page book, just issued, is unique 
and interesting, as are the tests described for efficiency 
and resistance to heat action. 
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‘<The influence wielded by advertising is wide 
and varied.’’ 


This glittering generality was the opening sen- 
tence of a speech we recently heard which was 
far more oratorical than it was convincing. 


And yet if the speaker had known some things 

‘ that we do and had told them, his speech would 

have been convincing, too. For the influence 
wielded by advertising is wide and it is varied. 


Listen ! 


Mr. Ernst G. Krueger is an alderman of She- 
boygan, Wisconsin. 


He is not an engineer. 


And yet he finds Practical Engineer a valuable 
help in discharging those duties which fall to 
him in his official position. ‘‘It isa great help,’’ 
he says, ‘‘to be able to refer to a magazine like 
Practical Engineer when we need to know some- 
thing about mechanical equipment.’’ 


Mr. Krueger writes: 


‘‘Last summer during the dry spell 
numerous complaints were made by 
citizens about low water pressure, espe- 
cially at fires. I took the matter up 
with the chief engineer in the city 
pumping station, where the dials of his 
recorder showed that 80 lbs. or over 
were kept. He is a fair minded man 
and I respect his judgment. 

' “He claims that the mains leading 
from the station were too small and 
that every year on account of the new 
extensions of water mains which are 
made in various parts of the city the 
friction is made sq great that the pumps 
cannot force it. But in order that the 
only correct thing may be done when 
these things:come up, I refer to Practi- 
cal Engineer—either the editorial or 





the advertising section, as the case may 
require—so that I can be sure that we 
are right.’ 


Mr. Krueger’s letter is certainly an excellent 
illustration of the wide and varied influence of 
advertising. Although himself a layman, he 
relies upon a magazine of proven worth as the 
source of such information as may be needed im 
the management of his city’s power house. 


Advertising as it is today is taken so much as 
a matter of course that few stop to realize what a 
tremendous aid it is to the buying public. The 
average person doesn’t stop to think what the 
situation would be without it. 


In the technical field where new things are 
constantly being invented and where old things 
are continually being improved, advertising 
looms up as a tremendous factor in quickly spread- 
ing the news—information which would have 
stayed for a far longer time in the immediate 
locality of the inventor, were it not for the power 
of systematic and wide-spread advertising. 


Back in the days when stationary engineering 
was in its infancy and when advertising was 
practically unknown, a valuable discovery bene- 
fited only a few—those who came into contact 
with the discoverer. A plant in one part of the 
world often benefited by something which a plant 
in another locality would not hear of for years. 


But see how times have changed! Every 
month engineering journals carry the news of 
all that’s new and valuable to every corner of the 
globe. The remote plant can be as up-to-date as 


the metropolitan. 


Truly has it been said that the power of ad- 
vertising is wide and varied—a power. for uni- 
versal improvement. 
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CLASSIFIED ADVERTISEMENTS 


Advertisements in this section are inserted under regular headings 
at the rates of 30 cents per line. About nine words make a line. No 
display type allowed, but the first three words may be set in capital 
letters. Minimum space sold, two lines. 

Under classification, “Positions Wanted,” advertisements not ex- 
ceeding four lines will be inserted for subscribers once free of charge. 

To insure proper classification, copy must reach this office 10 days 
preceding publication. 








Positions Wanted 


POSITION WANTED—As Oiler in Power Plant. Can do 
steam fitting, and handy all around man. Have had four years 
experience. Please give full details reply. Address Box 238, 
Practical Engineer, Chicago, III. 8-15-1 








POSITION WANTED—By an engineer, 20 years experience 
in central stations. Strictly sober. Married. Age 38. Address 
Box 234, Practical Engineer, Chicago, III. 8-1-3 





POSITION WANTED—By gasoline engineer to run a pump- 
ing plant; understands wells and pumps. Wants all-year-round 
work. Married. Good References. Address Marshall Hughson, 
11 E. Travis St. Grand Rapids, Mich. 8-15-1 





August 15, 1912 


Wanted 


WANTED—ALL STEAM USERS to have clean boilers with- 
out using compounds or chemicals in any form. Write “Otis,” 
No. 317 Norfolk Ave., Buffalo, N. Y. tf 








WANTED EVERY ENGINEER to have our pamphlet for 
setting valves on Corliss Engines, simple and compound, with 
one or two eccentrics. Sent free. Lindstrom’s Machine Works, 
200 South Third St. Allentown, Pa. tf 





WANTED—SALESMEN TO WORK counties calling on 
voters for our New. Census publications. Largest publishing 
house in the world back of you. Permanent if satisfactory. 
Establish your future now. Men making $50 to $75 per week. 
Rand McNally & Co., Dept. B, Chicago, III. 8-1-5 





IF YOU ARE a night engineer, spend a few hours each day 
taking subscriptions for Practical Engineer. You will be paid 
well. Write the Subscription Dept. They will start you in at 
once. tf 


WANTED—MANUFACTURER REQUIRES man to super- 
vise installing and testing of mechanical stokers. Give full de- 
tails of experience and salary expected. Address 223 West 
Broad St., Columbus, Ohio. 8-15-1 


For Sale 











POSITION WANTED—As oiler. Have had four and one- 
half years experience both in hand firing and with stokers. Good 
references, sober and steady worker. Married; age 24 years. 
Address Box 237, Practical Engineer, Chicago, IIl. 8-1-2 





POSITION WANTED—By an engineer; 9 years experience 
in central stations and heating plants. Parsons Turbines. 
Strictly sober. Married. Age 27. Minn. state Chief Eng. license. 
Best of references. Address Box 240, Practical Engineer, Chi- 
cago, Ill. 8-15-1 


POSITION WANTED—As manager of electric light and 
power plant in town of 2000 to 5000 population. 8 years experi- 
ence as operator and manager of hydro and steam plants, high 
speed and Corliss engines, A. C. and D. C., high and low volt- 
age, and sub-station work. Temperate, steady and reliable. Ad- 
dress Box 239, Practical Engineer, Chicago, II]. 8-15-1 





FOR SALE—HIGH PRESSURE BOILERS 54x16, 60x16, 
66x16, 72x18. Corliss Engines 10x30, 12x36, 14x36, 16x42, 
18x36 18x42. Generators, Motors, Miscellaneous Machinery. 
The Randle Machinery Co., 1767 Powers St., Cincinnati, are 

-15-6 


FOR SALE—INDICATOR REDUCING WHEEL, plani- 
meter, best make, in fine order. Examination allowed before 
payment, Price low—in fact, a sacrifice. Address Mrs. N. L. 
Browning, East Orange, N. J. tf 


FOR SALE—WAINWRIGHT HEATER, 400 H. P. copper 
corrugated tubes, excellent condition, low price, Harris Machinery 
Co, Minneapolis, Minn. 7-1-6 











FOR SALE—i6x36 Allis Corliss engine; perfect condition and 
complete, $500. Duzets & Son, Hudson Terminal, New York. 





POSITION WANTED—Engineer with eighteen years ex- 
perience in erecting, operating and repairing refrigerating, elec- 
tric power, pumping, and steam heating plants. Sober and in- 
dustrious. License and references. Address, Box 235, Practical 
Engineer, Chicago,’ III. 8-1-2 





POSITION WANTED—As chief or operating engineer, 10 
years experience on all kinds of steam and electrical power 
plant machinery. Age, 38; temperate, steady and reliable. Chi- 
cago City and State of Minn. chief engineer’s license. Address 
Box 228, Practical Engineer, Chicago, III. 7-15-3 


Patents and Patent Attorneys 





PATENTS—C. L. Parker, Attorney-at-Law and Solicitor of 
Patents. Patents secured promptly and with special regard to 
the legal protection of the invention. Handbook for inventors 
sent upon request. 186 McGill Building, Washington, D. C. tf 


PATENTS OF VALUE—Prompt and efficient service. No 
misleading inducements. Expert in Mechanics, Book of Advice 
and Patent Office Rules free. Clements & Clements Patent At- 
torneys, 727 Colorado Bldg. Washington, D. C. 5-15-6 








Help Wanted 


WANTED—A HEAD DRAFTSMAN by firm, manufacturing 
pumping machinery, employing 40 men in engineering department. 
«applicant must have had a successful experience as an executive, 
either chief draftsman or second hand, in large modern plant, 
preferably along similar lines of work. A man of sanguine tem- 
perament, energetic, enthusiastic and with initiative is desired; 
thoroughly prone with up-to-date drawing room methods 
and system; a good designer and standardizer. Address Box 
241, Practical Engineer. 








WOULD ONE HUNDRED DOLLARS per week interest 
you? Would you like to be outside in the fresh invigorating 
air during the coming months? Free to do your own_ bidding 
and earning $100.00 or more per week, as you choose? Your 
own boss. We want one first-class salesman to represent us, in 
every city in the United States, to sell our high-grade specialties 
to Engineers. Exclusive territory given. Strong Machinery 4 
Supply Co., 48 Franklin St., New York City. 


HELP WANTED—ENGINEER WANTED in every city 
and town to instruct our customers in indicator practice. If 
you have a fair working knowledge, we will “do the rest.” Good 
pay to reliable, intelligent men. Write for particulars. Lippin- 
cott Co., Newark, N. J. tf. 





PATENTABLE IDEAS ps eg oe for 3 free books. 
R. B. Owen, 28 Owen Bldg., Washington, D. C. tf 


Educational and Instruction 


A SWINGLE’S TWENTIETH CENT’Y Hand Book Free to 
the subscriber who writes the best 750 word article on the reading 
matter he likes best in Practical Engineer, and why? Address 
the Contest Editor. 8-15-1 


Miscellaneous 


IRON; BRASS and Aluminum Castings, Metal Specialties, 
Patterns, Models, Polishing, Plating and Japanning, North Chi- 
cago Tool Works, 65 Grove Ave., North Chicago, III. 6-1-12 

















ENGINEERS—DO YOU WANT to utilize your exhaust 
steam for heating or drying purposes without back pressure on 
your engine? If so, address Monash-Younker Co., 1413 W. 
Jackson Blvd., Chicago, III. tf 


MAKE MONEY on the side. Here’s your chance to pick out 
some money for yourself. Get subscriptions for Practical Engi- 
neer. It pays well. Just drop a line to the Subscription Dept. 
They will tell you how. tf 
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